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Figure  D-1  Railcar  Placement  Inside  Chamber 
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Figure  D-2  Typical  Pgj^rrangement  on  Railcar 
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Figure  D-3  3-inch  Projectile  Racks  Arranged  on  Pallet 
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Figure  D-4  5-inch  Projectilg  Rack  Arranged  on  Pallet 


106mm  Projectiles 


(UJO^U) 


(u^99) 

.9Z 

(mo  69) 

-9€ 


(uo  ru) 


Zlit 


4 


t 


D-5 


Figure  D-5  106mm  Projectile  Rack  Arranged  on  Pallet 


175mm  Projectiles 
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Figure  D-6  175mm  Projedj^ Rack  Arranged  on  Pallet 
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Figure  D-6a  175mm  Projectiles  Arranged  on  5-inch  Adaptors  and  Banded  to  Pallet 


MK  54  Depth  Bombs 
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Figure  D-7  MK  54  Depth  Bomb|g|awed  Ends)  Arranged  on  Pallet 
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Figure  D-8  MK  25  Ship  Mines  Arranged  on  Pallets 
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Figure  D-9  Railcar  Conrigurate|During  Chamber  Prove-Out  Test 
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Empty  Railcar 

(Contamination  Characterization) 
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Empty  Chamber 

(High  Temperature  Decontamination) 
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Figure  D-16  3-inch  Projectiies  Spiked  with  HBX 
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Total  Weight .  192  projectiles  =  1 ,728  lbs  (784  kg) 
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D-21 
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Figure  D-22  3-inch  Projectiles  Spiked  with  HBX 
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Air  Distribution  System 
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Air  Distribution  System 
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Figure  D-28  175mm  Projectiles  Spiked  with  Comp  B 
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MK  54  Depth  Bombs 

(Sawed  ends  contained  HBX  residue) 
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Figure  D-36  Location  of  Chamber  Wipe  Samples  Taken  After  Test  #20 


MK  54  Depth  Bombs 

(Sawed  ends  contained  HBX  residue) 
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Figure  D-39  106mm  Projectiles  with  Comp  A-3  Residue 
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MK  54  Depth  Bombs 

(Sawed  ends  contained  HBX  residue) 
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D-45 


D-46 


D-47 
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Air  Distribution  System 
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Total  Weight,  480  pr^c^  =  55.200  lbs  (25,038  kg)  175mm  PfOjSCtilSS 

^ _ (Projectiles  contained  Comp  B  Residue) 
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175mm  projectiles 

(Projectiles  contained  Comp  B  Residue) 
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175mm  Projectiles 

(Projectiles  contained  Comp  B  Residue) 
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Total  Weight,  480  projectiles  =  55,200  lbs  (25,038  kg)  175mm  Projectiles 

(Projectiles  contained  Comp  B  Residue) 
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Contaminated  projectiles  sampled  Pallet  R - ,  Pallet  P - ,  Pallet  N _ .  Air  Dl^b^lw  System 
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175mm  Projectiles 

(Projectiles  contained  Comp  B  Residue) 


175mm  MOjectiles 

(Projectiles  contained  Comp  B  Residue) 
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175mm  Projectiles 

(Projectiles  contained  Comp  B  Residue) 
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Blank  -  Ambient  sample  outside 


APPENDIX  E 


PHOTOGRAPHS 


Photo  E-5:  Spiking  Procedure  for  a  MK  25  Ship  Mine. 


Photo  E-7:  Apparatus  Used  to  Roll  Projectiles  During  Projectile  Extraction  Sampling 


Photo  E-8:  Arrangement  of  TVA  Gas  Sampling  Train  for  the  Chamber  Discharge  Duct. 
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APPENDIX  F 

TEST  DATA 


This  Appendix  includes  the  following  detailed  information  for  each  test  conducted 

during  this  field  demonstration  program. 

*  Narrative  of  test  conditions 

-  Analytical  data 

•  Projectile  extractions  samples 

•  Ship  mine/depth  bomb  and  chamber  wipe  samples 

•  Insulation  samples 

-  Temperature  data 

•  These  figures  depict  temperature  fluctuations  (sinusoidal  wave)  caused  by  the 
faulty  process  control  system.  The  control  system  was  fine  tuned  during  the 
early  tests  to  minimize  these  fluctuations. 

•  Data  was  collected  for  all  of  the  temperature  probes  monitoring  the  system. 
However,  data  was  only  plotted  for  four  of  these  points  (adjacent  to  process 
probe,  coldest,  intermediate,  and  hottest)  in  order  to  depict  temperature 
trends. 

•  The  datalogging  frequency  was  increased  from  1 5  minutes  to  1 5  seconds 
after  Test  26  to  depict  the  temperature  spikes  that  resulted  from  thermal 
degradation  of  the  explosive  residue. 

Continuous  emission  monitor  data 

•  These  figures  depict  the  daily  automatic  analyzer  calibration  spikes,  the 
deviations  from  test  conditions  (system  shutdowns)  and  increased  activity 
which  corresponds  to  the  sublimation/thermal  degradation  of  the  explosive 
residue. 
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Table  F-1 


SPECIAL  TEST  SAMPLES 


Chamber  Load;  _ 

NA 

Date:  _ 

NA 

Test# 

A 

Explosive  Type;  _ 

NA 

Heatup  Time:  _ 

NA 

Explosive  Source;  _ 

NA 

Time  at  Setpoint: _ 

NA 

Temperature  Setpoint:  _ 

NA 

Cooldown  Time; _ 

NA 

II  This  test  was  deleted  from  the  final  plan. 

NAc  Not  Applicable 
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TestB 

Process  Conditions 

This  test  was  conducted  on  96  inert  175mm  projectiles  in  a  railcar  configuration  as 
shown  in  Figure  D-10.  The  test  conditions  were  6  hrs  at  500®F  (260"C)  ;  then  24 
hrs  at  700®F  (371“C).  The  oxidizer  was  started  at  1538  hrs  on  22  June  and  the 
system  was  "in  process"  at  1644  hrs.  The  system  attained  "steady  state"  at  500®F 
(260®C)  at  2336  hrs.  At  0811  hrs  on  23  June  the  chamber  setpoint  was  increased 
to  850®F  (454®C).  The  test  was  concluded  at  1500  hrs  on  24  June  with  an  operator 
initiated  "cooldown".  Since  850°F  (454®C)  could  not  be  attained,  700°F  (371  °C) 
was  established  as  the  upper  limit  for  this  test. 

Special  Conditions 

•  Test  was  performed  to  establish  the  temperature  profile  for  a  typical  railcar 
configuration  of  items  to  be  tested  and  to  establish  the  maximum  practicable 
operating  temperature  of  the  system. 

Analytical  Considerations 

•  Chamber  wipe  samples  (Figure  4.1)  were  taken  the  next  afternoon.  Wipe 
samples  were  taken  from  several  locations  inside  the  chamber,  from  the  exhaust 
duct,  and  from  the  induced  draft  fan.  The  location  of  the  samples  is  listed  in 
Section  4. 1 .4. 

•  Analytical  results  showed  explosive  residues  present  In  all  samples.  This  was 
likely  due  to  cross*contamination  of  the  wipe  samples.  Yet  there  was  no 
significant  quantity  of  explosive  present. 

Comments 

•  The  control  temperature  did  not  significantly  exceed  700®F  (371“C)  even  after  30 
hours  of  continuous  heating.  The  system  had  reached  but  not  sustained  800®F 
(427®C)  during  proveout  tests  by  DZB  in  1993.  A  number  of  reasons  for  the 
shortfall  in  temperature  were  considered,  including  the  difference  in  railcar 
configuration  and  thermocouple  placement. 
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•  "In  process"  -  hot  gas  from  the  exhaust  stack  was  circulating  through  the 
chamber. 

•  "Steady  state"  -  temperature  of  Maples  control  thermocouple  had  reached  set 
point  and  system  clock  had  begun  to  count  time  at  set  point. 

•  "Cooldown"  -  ambient  air  was  circulating  through  the  chamber. 
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Table  F-2 


SPECIAL  TEST  SAMPLES 


Chamber  Load: 

175  mm 

Date:  22Jun94 

Test  # 

E)q>losfveType: 

None 

Heatup  Time:  7.9  Hrs 

B 

8.6  hrs  @600T 

Explosive  Source:  .. 

None 

Time  at  SetDoint:30.8  hrs  ©TOOT 

BOOT  &  700T 

Temperatu  re  Setpoint 

260^  &  371*C 

Cooldown  Time:  NR 

Sample  Description  /  Location 

Explosive 

Concentration  /  Sample 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

fjg  /  sample  RDX 

pg  /  sample  TNT 

mg  /  cm® 

Floor 

6.2654 

<MDL 

6.2654 

3.891 6E-05 

Wall 

2.2443 

<MDL 

2.2443 

1.3940E-05 

Duct 

2.5716 

<MDL 

1.5973E-05 

Elbow 

1.7768 

<MDL 

■DB 

1.1036E-05 

Fan 

1.7768 

<MDL 

1.7768 

1.1036E-05 

Coldspot 

2.7119 

1.8398 

4.5517 

2.8271  E-05 

Rail 

0.9819 

0.7296 

1.7115 

1.0630E-05 

Blank 

6.1719 

1.364 

7,5359 

NA 

Special  Abbreviations:  NA= Not  Applicable;  ND=Not  Detectable;  NR=No  Record 


MDL  for  Analysis:  0.7  jig/'sample  RDX 

0.3  fjg^sample  TNT 


Smear  Surface  Area:  161  sqcm 
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Projectiles  -  (96  Inert  Rounds) 
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TEST  1 


Process  Conditions 

This  test  was  conducted  on  1 92  3-inch  projectiles  in  a  railcar  configuration  as  shown 
in  Figure  D-11.  Twenty-four  of  the  projectiles  were  spiked  with  TNT.  The  test 
conditions  were  6  hrs  at  500®F  (260°C).  The  oxidizer  was  started  at  0430  hrs  on  26 
June  and  went  in  process  about  45  minutes  later.  The  system  reached  steady  state 
at  0918  hrs  and  the  test  was  completed  at  1533  hrs  with  an  operator  initiated 
cooldown  of  the  system. 

Analytical  Considerations 

•  The  projectiles  were  spiked  by  evaporation  of  a  solution  of  TNT  (reclaimed  from 
demilitarized  munitions)  in  acetonitrile. 

•  The  spiked  projectiles  were  sampled  the  next  day.  Chemical  analysis  revealed 
substantial  residues  of  TNT  and  RDX.  The  likely  source  of  cross-contamination 
was  the  nose  plugs  used  to  close  the  projectiles  during  sample  extraction.  Either 
new  nose  plugs  or  plugs  decontaminated  in  the  flash  furnace  were  used  for 
sample  extraction  in  later  tests.  Analytical  data  for  this  test  was  considered  not 
usable. 
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Table  F-3 


Projectile  T:^a: 

3-inch 

Date:_ 

26  Jun  94 

Test# 

1 

Explodve  Type: 

TNT 

Heatup  Time:_ 

NR 

Explosive  Source: 

Spiked 

Time  at  Setpoint  _ 

NR 

SOOT 

Temperature  Setpoint: 

260^ 

Cooldown  Time:;_ 

NR 

NRsNo  Record. 


No  usable  analytical  resulta 
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TEST  3 

Process  Conditions 

This  test  was  conducted  on  a  railcar  of  96  175mm  projectiles  as  shown  in  Figure  D- 
12.  Twenty-four  of  the  projectiles  were  spiked  with  Comp  B  explosive.  The  test 
conditions  were  6  hrs  at  500®F  {260°C).  The  oxidizer  was  started  at  0102  hrs  on  28 
June  with  hot  gas  delivered  to  the  chamber  about  45  minutes  later.  The  system 
reached  steady  state  at  0739  hrs.  The  test  was  completed  and  cooldown  of  the 
system  began  at  1 340  hrs. 

Special  Conditions 

•  Evaporation  of  the  solution  was  slow  so  the  test  was  started  with  the  spike 
deposits  of  explosive  still  damp. 

Analytical  Considerations 

•  The  projectiles  were  spiked  by  evaporation  of  a  solution  of  Comp  B  in  acetonitrile. 

•  Projectile  and  chamber  wipe  samples  were  taken  the  next  day. 

•  Samples  had  organic  contamination  which  was  likely  due  to  lubricants  from  the 
new  nose  plugs  used  during  extraction.  The  analytical  data  from  these  sample 
were  not  usable  due  to  the  contamination. 
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Table  F-4 


PROJECTILE  EXTRACT  SAMPLES 


' 

Projectile  Type: 

175mm 

Date: 

28  Jun  94 

Test# 

Explosive  Type: 

Comp  B 

Heatup  Time: 

NR 

3 

Explosive  Source: 

Spiked 

Time  at  Setpoint  _ 

NR 

SOOT 

Temperature  Setpoint; 

260^ 

Cooldown  Tlme;_ 

NR 

1 _ _ _ 

No  usable  analytical  results.  i 

NReNo  Record. 
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Test  B2 

Process  Conditions 

This  test  was  conducted  on  the  empty  railcar  (without  the  projectiles,  racks,  or  sand) 
from  Test  1.  The  test  conditions  were  6  hrs  at  550“F  (288**C).  The  oxidizer  was 
started  at  0400  hrs  on  30  June  with  the  system  in  process  at  0445  hrs.  The  system 
reached  steady  state  at  0906  hrs  and  the  test  was  completed  at  1 554  hrs  with  a 
control  system  automatically  initiated  cooldown  of  the  chamber. 

Special  Conditions 

•  The  test  was  performed  seeking  the  source  of  the  RDX  contamination  during 
Test  1. 

•  Gas  samples  were  taken  from  the  chamber  exhaust  duct  at  0500  hrs. 
Discoloration  of  the  glass  connectors  and  milky  water  in  the  impinger  was  noted. 

Analytical  Considerations 

•  Wipe  samples  were  taken  from  the  railcar  and  chamber  on  2  July.  Samples  of  the 
chamber  insulation  were  taken  from  gaps  in  the  wall  seams.  Analytical  results 
indicated  that  the  railcar  itself  was  one  of  the  sources  of  contamination. 

Comments 

•  No  spikes  were  apparent  on  the  CEM  which  might  be  attributable  to  explosives. 
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Table  F-5 


SPECIAL  TEST  SAMPLES 


.  •  Chamber  Load; 

Empty  car 

Date; 

30  Jun  94 

Test# 

Explosive  Ty^; 

NA 

^ H  Time: 

4.9  Hrs 

B2 

Explosive  Source;. . ... 

:  :  T^  at  Setpoint; 

6.8  Hrs 

'  'SSb'F 

Tem  pe  ratu  re  Setpoint;  . 

288*c 

I: :  Cooldown  Time:  _ 

NR 

Sample  Description  /  Location 

Explosive 

Concentration  /  Sample 

Explosive 

Amount 

Explosive 

Amount  /  Surface  A^ 

12^1  sample  RDX 

*/g/  sample  TNT 

//fl 

mg/cm^ 

Floor 

<MDL 

<MDL 

ND 

Wall 

<MDL 

<MDL 

ND 

Duct 

<MDL 

<MDL 

ND 

Elbow 

<MDL 

<MDL 

ND 

Fan 

1.4962 

<MDL 

1.4962 

9.2932E«- 

Coldspot 

<MDL 

<MDL 

ND 

ND 

Rail 

<MDL 

1.364 

1.364 

8.4720E-06 

Blank  #1 

<MDL 

<MDL 

ND 

ND 

Blank  #2  (prior  to  test) 

<MDL 

<MDL 

ND 

ND 

Inside  car  (prior  to  test) 

8.9305 

1.6495 

10.58 

6.5714E-05 

1-  beam  (prior  to  test) 

4.8159 

1.4275 

6.2434 

3.8779E-05 

Wheel  (prior  to  test) 

1.6832 

0.8248 

2.508 

1.5578E-05 

Coupler  (prior  to  test) 

3.7405 

1.3957 

5.1362 

3.1902E-05 

Blank  #3  (after  test) 

<MDL 

<MDL 

ND 

ND 

Inside  car  (after  test) 

<MDL 

<M0L 

ND 

ND 

I-beam  (after  test) 

<MDL 

<MDL 

ND 

ND 

Wheel  (after  test) 

<MDL 

<MDL 

ND 

ND 

Coupler  (after  test) 

<MDL 

<MDL 

ND 

ND 

Insulation 

1.5423 

<MDL 

1.5423 

NA 

Insulation 

<MDL 

<MDL 

ND 

NA 

Insulation 

<MDL 

<MDL 

ND 

NA 

Insulation 

<MDL 

<MDL 

ND 

NA 

Insulation 

0.4509 

3.5685 

4.0194 

NA 

ipecial  Abbreviations:  NA=  Not  Applicable:  ND=Not  Detectable;  NR  =  No  Record 


MDL  for  Analysis:  0.7  #;g/sample  RDX 

0.3  pg/sample  TNT 

Smear  Surface  Area;  161  sq  cm 
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Test  B3 

Process  Conditions 

This  test  was  conducted  on  an  empty  chamber  to  decontaminate  it  of  any  explosive 
residue.  The  test  conditions  were  6  hrs  at  550°F  (288*’C).  The  system  was  started 
up  at  0400  hrs  on  3  July  with  steady  state  attained  at  1020  hrs.  The  test  was 
completed  at  1 624  hrs  with  a  control  system  automatically  initiated  cooldown  of  the 
system. 

Special  Conditions 

•  The  temperature  of  the  locations  where  insulation  samples  were  taken  in  Test  B2 
were  monitored  during  the  test. 

•  Gas  sample  of  the  chamber  exhaust  duct  was  taken  for  seven  hours  starting  at 
0700  hrs. 

Analytical  Considerations 

•  Area  soil  samples  from  around  Building  117-15  were  taken  to  determine  the 
background  contamination  level. 

•  Wipe  and  insulation  samples  were  taken  from  the  chamber  the  next  day. 

•  Samples  were  taken  from  untreated  inert  and  flashed  projectiles  and  projectile 
nose  plugs. 

•  NOTE:  No  explosive  residue  was  detected  in  the  soil,  insulation,  and  untreated 
flashed  projectile  samples.  The  untreated  inert  projectile  and  projectile  nose  plugs 
contained  explosive  residues. 
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Table  F-6 


SPECIAL  TEST  SAMPLES 


Chamber  Umd: 

None 

Date: 

3  Jul  94 

Test  # 

Explosive  Type:  _ 

NA 

Heatup  Time: 

5.0  Hrs 

B3 

.  Explosive  Source:  .  ^ 

NA 

Time  at  Setpoint:^ 

6.1  Hrs 

550*F 

Temperature  Setpoint:  _ 

288»C 

Cooldown  'Rme; _ 

NR 

Sample  Description  /  Location 

Explosive 

Concentration  /  Sample 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

pg  /  sample  RDX 

//g  /  sample  TNT 

mg  /  cm* 

Floor 

<MDL 

<MDL 

ND 

ND 

Wall 

<MDL 

<MDL 

ND 

ND 

Duct 

<MDL 

<MDL 

ND 

ND 

Elbow 

<MDL 

<MDL 

ND 

ND 

Fan 

<MDL 

<MDL 

ND 

ND 

Coldspot 

0.7949 

<MDL 

0.7949 

4.9373E-06 

Rail 

<MDL 

<MDL 

ND 

ND 

Blank  #1 

<MDL 

<MDL 

ND 

ND 

Insulation 

<MDL 

<MDL 

ND 

-A 

Insulation 

<MDL 

<MDL 

ND 

NA 

Insulation 

<MDL 

<MDL 

ND 

NA 

Insulation 

<MDL 

<MDL 

ND 

NA 

Insulation 

<MDL 

<MDL 

ND 

NA 

Inert  projectile  (not  HGD  treated) 

6.64 

1.125 

7.765 

NA 

Flashed  projectile  (not  HGD  treated) 

<MDL 

<MDL 

ND 

NA 

Projectile  nose  plugs  (not  HGD  treated) 

253.3 

75.61 

328.91 

NA 

Soil  (not  HGD  treated) 

<MDL 

<MDL 

ND 

NA 

Special  Abbreviations:  NA=  Not  Applicable;  ND=  Not  Detectable;  NR=No  Record 


MDL for  Analysis;  0.7 /ig/sample  ROX 

0.3  ^g/sample  TNT 

Smear  Surface  Area:  161  sq  cm 
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Process  Conditions 

This  test  was  conducted  on  an  empty  chamber  to  decontaminate  the  chamber  of  any 

explosive  residue.  The  oxidizer  was  started  at  0842  hrs  on  4  July  with  heat  going  to 

the  chamber  at  0916  hrs  at  a  control  temperature  of  SSOT  (454°C). 

Decontamination  of  the  chamber  occurred  over  the  next  three  days  with  cooldown  of 

the  system  starting  at  1040  hrs  on  July  7. 

Special  Conditions 

•  A  gas  sample  was  taken  from  the  chamber  exhaust  duct  on  5  July  from  0700  to 
1 400  hrs. 

Analytical  Considerations 

•  Wipe  samples  were  taken  from  the  chamber  on  9  July. 

Comments 

•  The  control  temperature  reached  682*^  (361  °C),  the  chamber  inlet  temperature 
was  925®F  (496®C),  and  the  chamber  air  temperatures  were  770  to  780®F  (410  to 
416®C). 

•  During  this  test  several  adjustments  to  the  Maples  controller  were  made  in  an 
effort  to  improve  its  performance.  These  adjustments  included  (1)  reduction  of 
the  proportional  control  multiplier  on  the  collector  and  fan,  (2)  reduction  of  the 
cycle  time  for  control  loops  to  1-2  minutes,  (3)  narrower  temperature  tolerance  on 
the  collector,  and  (4)  increased  running  temperature  on  the  oxidizer  and  collector. 
These  changes  improved  operation  of  the  system  but  the  heatup  rate  remained 
very  slow. 

•  The  induced  draft  fan  motor  failed  at  1220  hrs  on  7  July  causing  an  emergency 
total  shutdown.  Cooldown  of  the  chamber  continued  with  the  recirculation  and 
portable  fans.  The  motor  was  replaced  on  8  July.  The  cause  of  the  motor  failure 
was  not  determined.  It  was  thought  that  it  was  a  mechanical/electrical  failure  due 
to  usage  over  an  extended  time  period  and  not  due  to  the  test  operating 
conditions. 
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Table  F-7 


SPECIAL  TEST  SAMPLES 


Chamber  Load;  __ 

None 

Date;  ___ 

4  Jul  94 

Test# 

B4 

Explosive  Type:  _ 

NA 

Heatup  Time:  _ 

NR 

Explosive  Source;  __ 

NA 

Time  at  Setpoint;^ 

24Hrs 

650*F  . 

Temperature  Setpoint  _ 

343*C 

Cooldown  Time:  _ 

NR 

Sample  Description  /  Location 

Explosive 

Concentration  /  Sample 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

pg  /  sample  RDX 

pg/ sample  TNT 

ua 

mg  /  cm* 

Floor 

<MDL 

<MDL 

ND 

ND 

Wall 

<MDL 

<MDL 

ND 

ND 

Duct 

<MDL 

<MDL 

ND 

ND 

Elbow 

1.7768 

<MDL 

1.7768 

1.1036E-05 

Fan 

<MDL 

<MDL 

ND 

ND 

1  Coldspot 

<MDL 

<MDL 

ND 

ND 

Rail 

<MDL 

<MDL 

ND 

ND 

Blank 

<MDL 

<MDL 

ND 

ND 

Grit 

0.0687* 

<MDL 

0.0687 

NA 

1  Sand 

<MDL 

<MDL 

ND 

NA 

1  _ 

Special  Abbreviations:  NA^Not  Appiicable;  NDs  Not  Detectabie;  NR^No  Record 
‘Measured  as  ^g^gram. 


MDLfor  Analysis; 
Smear  Surface  Area; 


0.7  ^g/sample  RDX 
0.3  pg/sampie  TNT 

161  sq  cm 
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TESTS 

Process  Conditions 

This  test  was  conducted  on  1 92  3-inch  projectiles  in  a  railcar  configuration  as  shown 
in  Figure  D-16.  Twenty-four  of  the  projectiles  were  spiked  with  HBX  explosive.  The 
test  conditions  were  6  hrs  at  SSOT  {288‘*C).  The  oxidizer  was  started  at  0710  hrs 
on  10  July  and  went  into  process  at  0750  hrs.  The  system  reached  steady  state  at 
1143  hrs  and  treatment  was  completed  at  1800  hrs  with  an  operator  initiated 
cooldown  of  the  system. 

Analytical  Considerations 

•  The  projectiles  were  spiked  by  evaporation  of  a  solution  of  HBX  explosive  in 
acetonitrile.  The  spiking  solution  was  kept  on  a  stir  plate  during  the  spiking 
procedure  to  prevent  settling  of  the  powdered  aluminum. 

•  Spiked  projectiles  and  wipe  samples  were  taken  on  1 1  July  using  acetonitrile. 

Comments 

•  There  were  numerous  temperature  dropouts  from  steady  state  that  were  likely 
due  to  low  proportional  constants  set  on  the  collector  and  fan  control  loops  during 
the  previous  test  (Test  B4).  All  spiked  projectiles  temperatures  were  greater  than 
555“F  (292“C). 
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TabJe  F~8 


Projectile  Type: 

3-Inch 

Date:_ 

10  Jul  94 

Test  # 

5 

Explosive  Type: 

HBX 

Heatup  Time:  _ 

3.9  Hrs 

Explosive  Source; 

Spiked 

Time  at  Setpoint:  _ 

6.3  Hrs 

Temperature  Setpoint: 

660T 

288^ 

Cooldown  Time:  _ 

NR 

Operating 

Temperature 


s  dev 


585 


569 


Operating 

Temperature 


^  8  dev 


Explosive 

Concentration 


pg  /  ml  RDX I  pg  /  ml  TNT 


14.80 


15.33 


13.71 


17.19 


15.30 


17.62 


12,76 


12.41 


11.531 


11.321 


11.401 


10.89 


13.95 


12.04 


11.23 


11.701 


11.521 


11.511 


13.881 


12.46 1 


18.72 


13.72| 


18.981 


14.661 


307  8.22 


298  8.52 


301  7.62 


296  9.55 


303  8.50 


297  9.79 


301  7.09 


297  6.90 


298  6.41 


295  6.29 


297  6.33 


292  6.05 


304  7.75 


299  6.69 


298  6.24 


293  6.50 


296  6.40 


296  6.40 


305  7.71 


300  6.92 


310  10.40 


301  7.62 


310  10.54 


310  8.14 


<MDL 


<MDL 


<MDL 


0.0131 


0.0112 


3.2669 


0.1071 


<MDL 


0.0411 


0.0846 


0.0271 


0.6576 


0.2497 


0.0238 


0.0538 


0.0108 


<MDL 


0.1001 


0.0192 


0.0725 


0.0687 


1.1904 


0.8687 


14446 


0.0159 


<MDL 


0.0089 


0.0155 


0.0044 


3.1598 


0.1259 


<MDL 


0.0422 


0.1002 


0.0228 


0.655 


0.2576 


0.0276 


0.0631 


0.0162 


0.0124 


0.0942 


0206 


0.0809 


0.0692 


1.2146 


0.7638 


15823 


Sampling 

Dilution 


ml 


50 


50 


50 


50 


Explosive 

Amount 


0.795 


ND 


0.445 


1.430 


0.780 


321.335 


11.650 


ND 


4.165 


9.240 


2.495 


65.630 


25.365 


2.570 


5.845 


1.350 


0.620 


9.715 


1.990 


7.670 


6.895 


120.250 


81.625 


1513450 


Explosive 

Amount  /  Surface  Area 


mg  /  cm® 


3.9356E^06 


ND 


2.2030E-06 


7.0792E-06 


3.8614E-06 


1.5908E-03 


5.7673E-05 


ND 


2.061 9E-05 


4.5743E-05 


1.2351E-05 


3.2490E-04 


1.2557E-04 


1.2723E-05 


2.8936E-05 


6.6832E-06 


3.0693E^06 


4.8094E-05 


9.851 5E-06 


3.7970E«05 


3.4134E-05 


5.9530E--04 


4.0408E-04 


7.4923E+00 


Special  Abbreviations:  NA=  Not  Applicable:  ND=Not  Detectable;  NR^No  Record;  sdevs standard  delation. 

*The  DRE  results  fer  samples  denoted  by  <MOL  are  calculated  based  on  a  value  of  one-half  the  MOL. 

Extracted  Round  No:  24 

Extracted  Round  Amount:  1 .51 3  grams 

MDL  for  Analysis:  0.007  ^ig/ml  RDX 

0.003  #/g/ml  TNT 

Surface  Area:  202  sq  cm 

HGD  of  Explosives  Test  Report  F-1 8 


DRE* * 


% 


AQ  AAQ 


99.999 


99.999 


99.999 


99.999 


::99.979 


99.999 


99.999 


99.999 


99.999 


99.999 


99.998 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.992 


99.995 


NA 
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Table  F-9 


CHAMBER  WIPES 


!  Chamber  Load: 

3-inch 

Date: 

10  Jul94 

"test"# 

Explosive  Type: 

HBX 

Heatup  Time: 

3.9  Hrs 

5 

Explosive  Source:  .  .. 

Spiked 

Time  at  Setpoint:_ 

6.3  Hrs 

550”F 

Temperature  Setpoint: 

288"C 

Cooldown  Tinie:  _ 

NR 

Wipe# 

Location 

in 

System 

operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

"F 

pg  /  smear  RDX 

yg  /  smear  TNT 

PQ 

mg /cm® 

1 

Blank 

NA 

NA 

<MDL 

<MDL 

HD 

ND 

2 

Floor 

425 

218 

<MDL 

<MDL 

HD 

ND 

3 

Wall 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

4 

Duct 

545 

285 

<MDL 

<MDL 

ND 

ND 

5 

Elbow 

545 

285 

2.4781 

<MDL 

2.4781 

1.5392E-05 

6 

Fanblade 

545 

285 

<MDL 

<MDL 

ND 

ND 

7 

Coldspot 

346 

174 

<MDL 

<MDL 

ND 

ND 

8 

Rail 

476 

247 

<MDL 

0.8882 

0.8882 

5.5168E-06 

Special  Abbreviations:  NA=Not  Applicable;  ND=t4ot  Detectable;  NR=No  Record 


MDL  for  Analysis:  0.7  ^g/smear  RDX 

0.3  ^g/smear  TNT 

Surface  Area:  161sqcm 
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HGD  Test  5 

Projectiles  -  HBX  -  (192  Rounds) 


HGD  of  Explosives  Test  Report 


F-20 


Hawthorne  AD 


Figure  F-2  Tests  -  Average  Temperature  Profile  -  1 5  minute  Intervals 


HGD  Test  5 

3-inch  Projectiles  -  HBX  -  (192  Rounds) 


%  ‘uoiiBJjueouoo  ^00 
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Figure  F-3  Test  5  -  CEM  Profile  -  1  minute  Intervals 


This  test  was  conducted  on  96  3-inch  and  96  5-inch  projectiles  in  a  railcar 
configuration  as  shown  in  Figure  D-  17.  Twenty-four  (12  3-inch  and  12  5-inch)  of 
the  projectiles  were  spiked  with  RDX.  The  test  conditions  were  6  hrs  at  500°F 
{260°C).  The  oxidizer  was  started  at  0417  hrs  on  12  July  and  chamber  heatup 
began  at  0502  hrs.  Steady  state  was  reached  at  0902  hrs  and  the  test  was 
completed  at  1506  hrs  with  an  operator  initiated  cooldown.  The  sinusoidal 
variation  in  temperature  profile  was  due  to  changes  in  control  settings  that  were 
corrected  in  later  tests. 

Analytical  Considerations 

•  The  projectiles  were  spiked  by  evaporation  of  a  solution  of  RDX  in  acetone. 

•  The  projectiles  were  rinsed  prior  to  spiking  to  remove  scale.  The  solvent 
evaporated  quickly  by  laying  the  projectile  on  its  side. 

•  The  spiked  projectiles  and  chamber  were  sampled  the  next  day  using 
acetonitrile  solution,  and  acetonitrile  soaked  wipes. 

Comments 

•  The  3-inch  projectiles  heated  quicker  than  the  5-inch  projectiles;  almost  100°F 
(56°C)  during  the  first  two  hours.  The  control  thermocouple  was  located  In  a 
5-inch  projectile. 

CEM 

•  There  were  no  significant  changes  in  the  CEM  values  during  steady  state 
operation.  It  should  be  noted  that  about  1  hour  after  startup  [approximately 
300°F(149°C)]  there  was  a  sharp  increase  in  THC,  and  CO  concentration. 

•  NOTE:  The  dips  in  NOx  correspond  to  drop  in  temperature  which  probably 
corresponds  to  shift  in  NOx  baseline  due  to  more  outside  air  being  drawn  and 
cooling  the  system. 
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Tabe  F-10 


PROJECTILE  EXTRACT  SAMPLES 


3-inch 

';>(oJectileTyp«  . 

5-inch 

Date: 

12  Jul  94 

Test  # 

E]q)lotiv8  Type: 

RDX 

Heatup  Time: 

4.0  Hrs 

2 

'  'I,:.;. v' 

Explore  Source:  _ 

Spiked 

Time  at  Setpoint:  _ 

6.1  Hrs 

SOiPF 

Temperature  Se^fob  _ 

260*C 

Cooldown  11me:_ 

NR 

Round  # 

Size 

Operating 

Temperature 

Operating 

Temperature 

Bqptlosive 

Concentation 

Sampling 

Dilution 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

DRE* 

•F 

s  dev 

•c 

s  dev 

yg/mi  RDX 

pg/ml  TNT 

ml 

mg /cm* 

% 

RiTI 

539 

36.41 

282 

20.23 

4.4886 

<MDL 

50 

224.430 

1.1110E-03 

99.988 

2 

blfili 

532 

30.56 

278 

16.98 

<MDL 

<MDL 

50 

ND 

ND 

99.999 

3 

Bffil 

530 

26.64 

277 

<MDL 

<MDL 

so 

ND 

ND 

99.999 

4 

554 

■1^2] 

12.66 

<MDL 

<MDL 

100 

ND 

ND 

99.999 

5 

W!il 

17.91 

265 

9.95 

0.2885 

<MDL 

100 

4.5649E-05 

99.999 

6 

516 

13.37 

269 

7.43 

0.0734 

<MDL 

100 

7.340 

1.1614E-05 

99.999 

7 

Hill 

536 

14.83 

280 

8.24 

<MDL 

<MDL 

100 

ND 

ND 

OO 

8 

525 

11.65 

274 

6.47 

0.0168 

<MDL 

100 

1.680 

2.6582E-06 

99.999 

9 

QQI 

515 

11.39 

269 

6.33 

0.0112 

<MDL 

100 

1.120 

1.7722E-06 

99.999 

10 

Ed 

528 

26.20 

276 

14.55 

<MDL 

<MDL 

50 

ND 

ND 

99.999 

11 

Ed 

525 

22.67 

274 

12.60 

0.0402 

<MDL 

50 

2.010 

9.9505E-06 

99.999 

12 

Ed 

521 

24.67 

272 

13.71 

<MDL 

<MDL 

50 

ND 

ND 

99.999 

13 

Ed 

538 

26.02 

281 

14.46 

0.0318 

<MDL 

50 

1.590 

7.8713E-06 

99.999 

14 

Ed 

538 

25.60 

281 

14.22 

3.2243 

<MDL 

50 

161.215 

7.9809E-04 

16 

539 

29.56 

282 

16.42 

0.2885 

<MDL 

50 

14.425 

7.141  IE-05 

99.999 

16 

mill 

526 

12.37 

275 

6.87 

0.0739 

<MDL 

100 

7.390 

1.1693E~05 

99.999 

17 

03 

523 

13.14 

273 

7.30 

0.0304 

<MDL 

100 

3.040 

4.8101  E-- 06 

99.999 

18 

QQ 

516 

10.88 

269 

6.05 

<MDL 

<MDL 

100 

ND 

ND 

99.999 

19 

3d 

536 

14.36 

280 

7.98 

0.0575 

<MDL 

100 

5.750 

9.0981  E-06 

99.999 

20 

Pill 

555 

23.21 

291 

12.89 

0.0094 

<MDL 

100 

0.940 

1.4873E-06 

99.999 

21 

kin 

524 

11.18 

274 

6.21 

0.0393 

<MDL 

100 

3.930 

6.2184E-06 

99.999 

22 

QQ 

530 

23.82 

277 

13.24 

<MDL 

<MDL 

50 

ND 

ND 

99.999 

23 

3d 

546 

26.42 

286 

14.68 

37031 

<MDL 

50 

1851550 

9.1661E+00 

NA 

24 

Ed 

538 

30.02 

281 

16.68 

<MDL 

<MDL 

50 

ND 

ND 

OO  4W^ 

IBi. 

■■■ 

■■■■■■ 

Special  Abbrawiations:  NAsNot  Applicable;  ND^Not  Delectable;  NRsNo  Record;  a  davsstandard  deviation 
*The  ORE  results  for  samples  denoted  by  <MDL  are  calculated  based  on  a  value  ol  one-half  the  MDL. 


Extracted  Round  No:  23 

Extracted  Round  Amount:  1 .85  grams  ^inch) 

7.00  grams  (5-inch)  Note:  7g  is  the  spike  amount;  no  5-inch  round  was  saaificed/extracted. 


MDL  for  Analysis:  0.007  ttg/rti  RDX 

0.003  ^g^ml  TNT 

Surface  Area:  202  sq  cm  (3-inch) 

632  sq  cm  (5- inch) 
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Table  F-11 


CHAMBER  WIPES 


s-Inch 

Chamber  Load:. . 

5“inch 

Date: 

12  Jul  94 

:  Test# 

:  Explosive  Type: 

RDX 

Heatup  Time: 

4.0  Hrs 

2 

Explosive  Source: 

Spiked  . 

....  Time  at  Setpoint;_ 

6.1  Hrs 

500«F 

Temperature  Setpoint 

260*0 

Cooldown  Time:  _ 

NR 

Wipe# 

Location 

in 

System 

Operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Arrtount  /  Surface  Area 

*F 

•c 

pg  /  smear  RDX 

pg  /  smear  TNT 

pg 

mg  /  cm^ 

1 

Blank 

NA 

NA 

<MDL 

<MDL 

ND 

ND 

2 

Floor 

414 

212 

<MDL 

<MDL 

NO 

ND 

3 

Waif 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

4 

Duct 

486 

252 

<MDL 

<MDL 

ND 

ND 

6 

Elbow 

486 

252 

1.917 

<MDL 

1.917 

1.1907E-05 

6 

Fanblade 

486 

252 

<MDL 

<MDL 

ND 

ND 

7 

Coldspot 

311 

155 

<MDL 

<MDL 

ND 

ND 

8 

Rail 

439 

226 

1.1222 

<MDL 

1.1222 

6.9702E-06 

Special  Abbreviations;  NAsNot  Applicable;  NO^Not  Detectable;  NR^No  Record 


MDL  for  Analysis:  0.7  ^g/smear  RDX 

0.3  ^g/smear  TNT 

Surface  Area:  161  sq  cm 
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Figure  F-4  Test  2  -  Average  Temperature  Profile  -  15  minute  Intervals 


HGD  Test  2 

3-inch  /  5-inch  Projectiles  -  RDX  -  (192  Rounds) 


%  ‘uojjBJtueouoo  ®00 
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Figure  F-5  Test  2  -  CEM  Profile  -  1  minute  Intervals 


TEgT4 

Process  Conditions 

This  test  was  conducted  under  test  conditions  similar  to  Test  1  (6  hours  treatment 
time,  24  3-inch  projectiles  spiked  with  TNT  explosives)  except  the  control 
temperature  was  increased  from  500  to  550**F  (260  to  288**C).  The  railcar 
configuration  is  shown  in  Figure  D-18.  The  oxidizer  was  started  at  0415  hrs  on  15 
July  with  heat  to  the  chamber  at  0500  hrs.  The  system  reached  steady  state  at 
0837  hrs  and  the  test  was  completed  at  1445  hrs  with  an  operator  initiated 
cooldown. 

<» 

Analytical  Considerations 

•  The  spiked  projectiles  and  chamber  were  sampled  the  next  day  using  acetonitrile. 

•  NOTE:  The  chromatograms  for  the  projectiles  had  several  unknown  peaks  in  and 
around  the  RDX  retention  window.  The  peak  at  the  RDX  time  is  probably  not 
RDX  but  falls  at  the  right  time.  The  residual  amount  of  RDX  in  some  of  the 
samples  is  due  to  these  peaks. 

CEM 

•  No  appreciable  change  in  CO2,  THC,  CO,  NOx-  NOTE:  NOx  decreases  as 
temperature  decreases. 
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TableF-12 


PROJECTILE  EXTRACT  SAMPLES 


Round  # 

Operating 

Tamperetum 

Operating 

Temperature 

Expk>8ive 

Concentration 

Sampling 

Dilution 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

DRE* 

•F 

8  dev 

•c 

8  dev 

pg/ml  RDX 

fjQ  /  ml  TNT 

ml 

mg /cm? 

% 

1 

15.39 

309 

8.55 

<M0L 

<M0L 

50 

ND 

ND 

OO  OOQ 
99.999 

2 

565 

13.69 

296 

7.61 

<MDL 

<MDL 

50 

ND 

ND 

99.999 

3 

573 

2420 

300 

13.45 

0.0073 

50 

0.365 

1.8069E-06 

OQ  OOO 
99.999 

4 

578 

16.17 

303 

8.98 

0.0108 

<MDL 

50 

0.540 

2.6733E-06 

99.999 

5 

553 

16.37 

289 

9.10 

<MDL 

0.0206 

50 

1.030 

5.0990E-06 

99.999 

6 

559 

13.73 

293 

7.63 

<MDL 

<MDL 

■K3 

NO 

ND 

99.999 

7 

581 

9.51 

305 

529 

<MDL 

<MDL 

50 

ND 

ND 

QQ  OOO 

8 

568 

9.46 

298 

5.26 

0.0108 

0.0051 

50 

0.795 

3.9356E-06 

99.999 

9 

573 

8.56 

300 

4.76 

<MDL 

<M0L 

50 

ND 

ND 

99.999 

10 

562 

10.20 

295 

5.67 

<MDL 

<MDL 

50 

ND 

ND 

99.999 

11 

566 

9.92 

296 

5.51 

0.029 

0.0079 

50 

1.845 

OO  OOO 
99.9S^ 

12 

556 

9.83 

291 

5.46 

0.0224 

<MDL 

50 

1.120 

5.5446E-06 

99.999! 

13 

573 

9.75 

301 

5.42 

<MDL 

0.0057 

50 

0.285 

1.4109E-06 

99.999 

14 

566 

9.75 

297 

5.42 

<MDL 

0.0051 

0.255 

1.2624E^06 

99.999 

15 

575 

9.18 

302 

5.10 

<MDL 

0.0044 

50 

0.220 

1.0891E-06 

99.999 

16 

558 

11.53 

292 

6.40 

<MDL 

0.0054 

50 

0.270 

1.3366E-06 

99.999 

17 

567 

8.35 

297 

4.64 

<MDL 

<MDL 

50 

ND 

ND 

99.999 

18 

562 

7.61 

294 

4.23 

<MDL 

<MDL 

50 

ND 

ND 

99.999 

19 

579 

8.29 

304 

4.61 

<MDL 

45076 

50 

2253800 

1.1157E+01 

NA 

20 

569 

9.74 

299 

5.41 

<MDL 

<MDL 

50 

ND 

ND 

99.999 

21 

581 

7.96 

<MDL 

0.0095 

50 

0.475 

2.351 5E-06 

99.999 

22 

568 

8.89 

298 

4.94 

0.0281 

0.0044 

50 

1.625 

8.0446E-06 

OO  OOO 

23 

578 

10.63 

5.91 

<MDL 

0.0063 

50 

0.315 

1.5594E-06 

99.999 

24 

595 

20.20 

313 

11.22 

<MDL 

0.013 

50 

0.650 

3.2178E-06 

99.999 

Sp«ccU  Abbreviations;  NA=  Not  Applicable;  NDc Not  Detectable;  NRsNo  Record;  8<iev=  standard  demtion. 
*TI)e  DRE  results  fa  samples  denoted  by  <  MOL  are  calculated  based  on  a  value  of  one- haH  the  MDL. 


Extracted  Round  No:  19 

Extracted  Round  Amount:  2^54  grams 

MDL  Ibr  Analysis:  0.007  ^g/ml  RDX 

0.003  Aig/ml  TNT 


Surface  Area:  202  sq  cm 
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Table  F-13 


CHAMBER  WIPES 


Chamber  Load: 

3-inch 

Date: 

15  Jul  94 

Test# 

4 

■  Explosive  Type; 

TNT 

Heatup  Time: 

3.6  Hrs 

Explosive  Source: 

Spiked 

Time  at  Setpoint:_ 

6.1  Hrs 

550“F 

Temperature  Setpoint 

288»C 

Cooldown  Time:  _ 

NR 

Wipe  # 

Location 

in 

System 

Operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

T 

yg  /  smear  RDX 

yg  /  smear  TNT 

mg  /cm2 

1 

Blank 

NA 

NA 

<MDL 

<MDL 

ND 

ND 

2 

Floor 

375 

191 

<MDL 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

4 

Duct 

541 

283 

<MDL 

<MDL 

ND 

5 

Elbow 

541 

283 

<MDL 

<MDL 

ND 

ND 

6 

Fanblade 

541 

283 

<MDL 

<MDL 

ND 

ND 

7 

Coldspot 

319 

159 

<MDL 

3.1979 

3.1979 

1.9863E-05 

8 

Rail 

475 

246 

<MDL 

6.6506 

6.6506 

4.1308E-05 

Special  Abbreviations:  NA^Not  Appiicable;  ND=Not  Detectable;  NR  =  No  Record 


MDL  for  Analysis;  0.7  pg/smear  RDX 

0.3  fjg/smear  TNT 

Surface  Area:  161  sq  cm 
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HGD  Test  4 

Projectiles  -  TNT  -  (192  Rounds) 
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Figure  F-6  Test  4  -  Average  Temperature  Profile  -  15  minute  Intervals 


HGD  Test  4 

Projectiles  -  TNT  -  (192  Rounds) 


Figure  F-7  Test  4  -  CEM  Profile  -  1  minute  Intervals 


TEST  6 

Process  Conditions 

This  test  was  conducted  on  4  MK  25  ship  mines,  sawed  in  half  (8  items  total),  in  a 
railcar  configuration  as  shown  in  Figure  D-19.  The  mine  halves  were  spiked  with 
TNT  explosive.  The  test  conditions  were  48  hrs  at  700°F  (371  ®C).  The  oxidizer  was 
started  at  1130  hrs  on  16  July  with  heat  to  the  chamber  at  1210  hrs.  System 
reached  steady  state  at  0515  hrs  on  17  July.  Test  was  completed  at  1015  hrs  on 
1 9  July  with  an  operator  initiated  cooldown. 

Special  Conditions 

•  The  auxiliary  vent  on  the  chamber  inlet  gas  duct  was  closed. 

•  The  mine  halves  were  oriented  on  the  railcar  so  the  sawed  ends  faced  the 
diffusers  with  the  beveled  end  half  in  front  and  the  flanged  end  half  behind  for 
each  mine. 

•  Three  thermocouples  were  located  in  each  half  of  the  mine,  one  about  10  inches 
(2.5  centimeters)  from  the  sawed  end  near  the  spikes,  one  in  the  side-opening 
fuse  well,  and  one  in  the  equipment  chamber  of  the  flanged  half. 

Analytical  Considerations 

•  The  mine  halves  were  spiked  with  a  solution  of  TNT  explosive  in  acetone.  The 
mines  were  spiked  by  slowly  dripping  the  solution  on  the  selected  area  allowing 
the  solution  to  dry  on  the  surface  as  it  dripped.  The  spiked  areas  included  (1)  on 
the  flat  of  the  strongback  reinforcing  plate  at  the  sawed  end  of  both  halves,  (2) 
on  the  left  side  of  the  strongback  on  the  beveled  end  half,  and  (3)  behind  the 
gusset  plate  to  right  of  center  on  the  flanged  end  half.  There  was  a  total  of  two 
spikes  per  mine  half,  sixteen  per  railcar. 

Comments 

•  The  system  shutdown  at  1510  hrs  due  to  power  interruption,  restarted  at  1550 
hrs.  Another  system  shutdown  at  2106  hrs  due  to  high  chamber  pressure,  no 
apparent  cause. 
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Visual  inspection  of  mines  noted  heavily  burnt  outside,  paint  peeling,  and  hot-melt 
completely  gone. 


CEM 

•  CEM  readings  were  higher  than  in  previous  tests;  may  be  due  to  hot-melt  or 
higher  control  temperature. 
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Table  F-14 


MINE/OEPTH  BOMB  WIPE  SAMPLES 


Mtnp/Oepth  Bomb  Type; 

MK26 

Ship  Mine 

Date:_ 

18  Jul  94 

Te^# 

Explosive  Type; 

TNT 

Heatup  Time:  _ 

17.1  Hrs 

6 

Expiosive  Source: 

Spiked 

Time  at  Setpoint:  _ 

53.0  Hrs 

Temperature  $e^)otnt: 

700»F 

371*C^ 

Cooldown  Time: _ 

NR 

Wipe# 

Operating 

Temperature 

Operating 

Temperature 

Explosive 

Concemration 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

DRE* 

•F 

sdev 

•c 

8  dev 

pg/smear  K)X 

/ig/smear  TNT 

Aig 

mg  /  cm* 

% 

1 

7^ 

45.36 

"415 

25.20 

<MDL 

<MDL 

NO 

ND 

99.999 

2 

790 

38.06 

421 

21.14 

<MDL 

<MDL 

ND 

ND 

99.999 

3 

741 

33.19 

394 

18.44 

<MDL 

<MDL 

NO 

ND 

99.999 

4 

745 

33.09 

396 

18.39 

<MDL 

<MDL 

ND 

ND 

99.999 

5 

787 

37.59 

419 

20.89 

<MDL 

0.5377 

0538 

2.3177E-06 

99.999 

6 

786 

48.32 

419 

26.84 

<MDL 

0.4811 

0.481 

2.0737E-06 

99.999 

7 

746 

33.08 

397 

18.38 

<MDL 

<MDL 

ND 

ND 

99.999 

8 

758 

34.12 

403 

18.96 

<MDL 

0.6509 

0.651 

2.8056E-06 

99.999 

9 

722 

31.32 

383 

17.40 

<MDL 

<MDL 

ND 

ND 

99.999 

10 

730 

31.63 

388 

17.57 

<MDL 

0.6792 

0.679 

2S276E-06 

99.999 

11 

714 

31.76 

379 

17.65 

<MDL 

0.3962 

0596 

4.0845E-06 

99.999 

12 

725 

3Z26 

385 

17.92 

<MDL 

<MDL 

ND 

ND 

99.999 

13 

743 

33.39 

395 

18.55 

<MDL 

<MDL 

ND 

ND 

99.999 

14 

752 

33.84 

400 

18.80 

<MDL 

<MDL 

ND 

ND 

99.999 

15 

740 

34.17 

393 

18.98 

<MDL 

<MDL 

ND 

ND 

99.999 

16 

749 

34.77 

398 

19.32 

<MDL 

0.4528 

0.453 

1.9517E-06 

99.999 

Spacial  Abbreviations:  NA=Nol  Applicable;  ND=Not  Detectable;  NR=No  Record;  s  davs>standard  deviation. 
‘The  DRE  resutts  for  samples  denoted  by  <MOL  are  calculated  based  on  a  value  of  one-half  the  MOL. 


Spike  Amount: 
MOL  for  Analysis: 

Surfece  Area: 


3  grams 

0.7  pg/smear  RDX 
0.4  pg/smear  TNT 

232  sq  cm  (except  97  sq  cm  at  points  3, 7, 1 1, 15) 
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Table  F-16 


Chamber  Load: 

MK25 

Ship  Mine 

Date:  _ 

18  Jul  94 

Test  # 

Explosive  Type: 

TNT 

Heatup  Time:  _ 

17.1  Hrs 

6 

Explosive  Source: 

Spiked 

Time  at  Setpoint:_ 

53.0  Hrs 

Temperature  Setpoint: 

700”F 

371-0 

Cooldown  Time: 

NR 

Operating 

Temperature 


Operating 

Temperature 


F 

1 

C 

ISi 

/  smear  RDX 

m 

Special  Abbreviations:  NA=Not  Applicable:  ND=Not  Detectable:  NR  =  No  Record 


MDL  for  Analysis:  0.7  ^g/smear  RDX 

0.4  f/g/smear  TNT 


Explosive 

Concentration  /  Smear 


/  smear  TNT 


<mdlI  <mdl 


Explosive  Explosive 

Amount  Amount  /  Surface  Area 


mq / cm® 


<MDL 

< 

<MDL 

< 

<MDL 


<MDL 


<MDL 


<MDL 

<MDL 


Surface  Area:  161  sq  cm 
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Steady-stat 
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Figure  F-8  Test  6  -  Average  Temperature  Profile  -  15  minute  Intervals 
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Figure  F-9  Test  6  -  CEM  Profile  -  1  minute  Intervals 


TEST  7 

Process  Conditions 


This  test  was  conducted  under  test  conditions  similar  to  Test  2  (6  hours  treatment 
time,  12  3-inch  and  12  5-inch  projectiles  spiked  with  RDX  explosive)  except  the 
control  temperature  was  increased  from  500  to  550®F  (260  to  288°C).  The  railcar 
configuration  is  shown  in  Figure  D-20.  The  oxidizer  was  started  at  0338  hrs  on  22 
July  with  system  going  in  process  at  0423  hrs.  Steady  state  operation  began  at 
0829  hrs  with  the  test  completed  at  1440  hrs. 

Special  Conditions 

•  The  auxiliary  3-inch  vent  on  the  chamber  inlet  gas  duct  was  closed. 

Analytical  Considerations 

•  The  spiked  projectiles  and  chamber  were  sampled  the  next  day  using  acetonitrile. 

•  TNT  residue  was  noted  in  most  samples.  It  appears  from  the  analysis  that  the 
spiking  solution  was  contaminated  with  TNT.  A  small  peak  was  also  seen  at  the 
right  retention  time,  but  corresponds  to  the  peak  at  approximately  15  minutes. 
This  small  peak  is  probably  not  TNT,  however,  it  could  not  be  ruled  out. 

Comments 

•  A  gas  sample  was  taken  from  chamber  exhaust  duct. 

CEM 

•  NOTE:  NOx  monitor  was  recalibrated  just  as  the  system  went  into  steady  state. 
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Table  F-16 


3-inch 

.  Projectile  Type: 

5-Inch 

DatB:_ 

22Jui94 

Test  # 

'  Ej^plbsivo  Type: 

RDX 

Heatup  Tiine;_ 

4.1  Hrs 

7 

.Expbtive  Source: 

Spiked  . . 

Time  at  Se4x}int:_ 

6.2  Hrs 

556*F  : 

.  Temperature  Se^int: 

288*C\ 

Cooldown  Time:_ 

1^1 

\m\ 

isai 

lEiai 

lEiai 

\m\ 

lEEIi 

lEiai 

\m\ 

IBOI 

\m\ 

lasi 

\m\ 

ISOI 

\m\ 

IQQI 

lEEII 

\m\ 

lElSIl 

1^1 

lEEII 

\m[ 

iSSII 

\m\ 


Operating 

Tamperature 


8  dev 


587  15.16 


557  9.77 


558  9.95 


556  15.65 


537 


563  13.65 


573  13.56 


585  15.18 


574  13.23 


563  10.40 


564  11.54 


549  11.17 


562  15.54 


572  9.23 


563  11.15 


571  10.74 


565  10.63 


566  11.89 


577  12.51 


587  17.82 


594  24.35 


563  15.33 


612  15.57 


569  10.70 


Operating 

Tempeiatura 


^  edev 


8.42 


291  5.43 


292  5.53 


291  8.70 


281  11.31 


295  7.58 


300  7.53 


307  8.43 


301  7.35 


295  5.78 


296  6.41 


287  6.21 


295  8.64 


300  5.13 


295  6.20 


300  5.97 


296  5.90 


297  6.61 


303  6.95 


309  9.90 


312  13.53 


295  8.51 


322  8.65 


299  5.94 


Bqsloiive 

Concentation 


Explosive 

Amount 


Explosive 

Amount  /  Surface  Area 


mg/cm^ 


1,3449E- 


1.1234E-06 


2.32S9E-06 


1.1881E- 


2.1757E-05 


2.5248E-06 


3.8812E-05 


NO 


4.9307E-05 


9.3354E-07 


1.2975E- 


1.O750E- 


8.5443E-07 


1.7880E-06 


1.7880E-06 


2.7228E-06 


1.5446E-05 


1.7574E-06 


2.4527E-04 


1.8317E-06 


8.9493E-(-00 


1.2025E- 


5.3900E+00 


1.4715E- 


Special  Abbreviations;  NA^ Not  Applicable;  ND=Not  Detectable:  NRsNo  Record;  s  dev-standard  deviation 
*The  DRE  results  for  samples  denoted  by  <MDLare  calculated  based  on  a  value  of  one-half  the  MDL 


DRE* 


% 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


OQ 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.997 


99.999 


NA 


99.999 


NA 


99.999 


Extracted  Round  No; 
Extracted  Round  Amount: 


MDL  for  Analysis; 


Surface  Area; 


21,23 

1 .81  grams  (3- inch)  (Extracted  round  samples  were  diuted  to  dissolve  crystals  prior  to  analysis.) 
3.41  grams  (5-inch) 

0.007  pg^ml  RDX 
0.003  pglml  TNT 
202  sq  cm  (3-inch) 

632  sq  cm  (5-inch) 
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Table  F-17 


CHAMBER  WIPES 


.  .  CtMinber  Load: 

d-inch 

5-Inch 

Date: 

22  Jul94 

Test# 

.  j^loahreType: 

RDX 

Heatup  Time: 

4.1  Hrs 

7 

.  Exptosfyo  Source: 

Spiked 

Time  at  Setpoint:^ 

6.2  Hrs 

Temperature  Se^lnt 

550*F 

288-C 

Cooldown  Time:  _ 

NR 

Wipe# 

Location 

in 

System 

operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive  1 

Amount  /  Surfece  Area 

•F 

'C 

UQ  /  smear  RDX 

UQ 1  smear  TNT 

//g 

mg /cm*  t 

1 

Blank 

NA 

NA 

<MDL 

0.6509 

0.6509 

4.0429E-06| 

2 

Floor 

432 

222 

<MDL 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

4 

Duct 

552 

289 

<MDL 

<MDL 

ND 

ND 

5 

Elbow 

552 

289 

<MDL 

<MDL 

ND 

ND 

6 

Fanblade 

552 

289 

<MDL 

<MDL 

NO 

ND 

I  7 

Coldspot 

352 

178 

<MDL 

05377 

05377 

35398E-06 

8 

Rail 

490 

254 

<MDL 

<MDL 

ND 

ND 

1 

Special  Abbreviations;  NA=Not  Applicable;  NDsNot  Detectable;  NRsNo  Record 


MIX  for  Analysis:  0.7  pg/smear  RDX 

03  /ig/smear  TNT 


Suiface  Area:  161  sq  cm 
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Figure  F-10  Test?  -  Average  Temperature  Profile  -  15  minute  Intervals 


3-indi/i.  inch  Projectiles  -  RDX  -  (192  Rounds) 
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Figure  F-11  Test?  -  C EM  Profile  -  1  minute  Intervals 


TESTS 

Process  Conditions 

This  test  was  conducted  under  test  conditions  similar  to  Test  3  (6  hours  treatment 
time,  24  175mm  projectiles  spiked  with  Comp  B  explosive)  except  the  control 
temperature  was  increased  from  500  to  550**F  (260  to  288*’C).  The  railcar 
configuration  is  shown  in  Figure  D-21.  The  oxidizer  was  started  at  0355  hrs  on  24 
July  with  heat  to  the  chamber  at  0435  hrs.  Steady  state  was  reached  at  1122  hrs 
and  the  test  was  completed  at  1 740  hrs  with  an  operated  initiated  cooldown. 

Special  Conditions 

•  The  auxiliary  vent  on  the  chamber  inlet  gas  duct  was  closed. 

•  Two  types  of  insulation  were  installed  in  the  chamber  for  tests  on  explosive  vapor 
absorption  into  the  insulation. 

Analytical  Considerations 

•  The  spiked  projectiles  and  chamber  were  sampled  the  next  day  using  acetonitrile. 
Also  samples  of  the  insulation  (one  square  inch  by  insulation  thickness  block) 
were  taken. 

Comments 

•  Signs  of  heat  damage  to  the  chamber  concrete  floor  were  noted. 

£EM 

•  At  about  0730  (approximately  AOO^F,  204®C)  there  are  several  spikes  in  the  NOx, 
CO,  THC,  which  die  off  quickly. 
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Table  F-18 


Ffc^BCtile  Type: 

175  mm 

Date:_ 

24  Jul  94 

..test  #■•'.• 

8 

£]ipl08ivelVP8: 

Comp  B 

HeatupTime;_ 

6.8  Hrs 

£splos^  Source: 

Spiked 

Time  at  Se4)Oint:_ 

6.3  Hrs 

Tentperelure  Setprriitt: 

660T 

288*C 

Cooldown  Time:  _ 

NR 

Oparating 

Tamperature 


t  dev 


Operating 

Temperature 


^  8dev 


Explosive 

Concentration 


|ig/  ml  RDX I  pg /  ml  TNT 


Sampling 

Dilution 

Explosive 

Amours 

Explosive 

Amount  /  Surface  Area 

DRE* 

mi 

^9 

mg/ cm2 

% 

Special  Abbreviations:  NAs Not  Applicable;  NDsNot  Detectable;  NR-No  Record;  s  dev= standard  deviation. 
*The  DRE  results  for  samples  denoted  by  <MDL  are  calculated  based  on  a  value  of  one-half  the  MDL. 


Extracted  Round  No: 
Extracted  Round  Amount: 

MDL  for  Analysis: 


23 

17.58  grams 

0.007  ^g/ml  RDX 
0.003 /ig/ml  TNT 


99.999 


99.999 


OQ  OOQ 


QO  OOQ 


Surface  Area: 


1923  sq  cm 
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Table  F -19 


CHAMBER  WIPES 


Chamber  Load: 

175  mm 

Date; 

24  Jul  94 

Test  # 

Explosive  Type; 

Comp  B 

Heatup  Time:  _ 

6.8  Hrs 

8 

Explosive  Source: 

Spiked 

Time  at  Setpoint:_ 

6.3  Hrs 

Terhperature  Setpoint: 

550*F  ■ 

288'’C 

Cooldown  Time:  _ 

NR 

Location 

in 

System 

operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Amount  /  Surtace  Area 

T 

“C 

fjQ  /  smear  RDX 

/jg  [  smear  TNT 

HQ 

mg  /  cm® 

1 

Blank 

NA 

NA 

<MDL 

<MDL 

ND 

ND 

2 

Floor 

453 

234 

<MDL 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

4 

Duct 

560 

293 

<MDL 

<MDL 

ND 

ND 

5 

560 

293 

<MDL 

ND 

6 

560 

293 

<MDL 

<MDL 

ND 

ND 

7 

358 

181 

<MDL 

<MDL 

ND 

ND 

8 

Rail 

476 

247 

<MDL 

1.8678 

1 .8678 

1.1601E-05 

Special  Abbreviations:  NA=Not  Applicable;  ND=Not  Detectable:  NR=No  Record 


MDL  for  Analysis:  0.7  pg/smear  RDX 

0.3  ^g/smear  TNT 

Surface  Area:  161  sq  cm 
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HGD  Test  8 

175mm  Projectiles  -  Comp  B  -  (96  Rounds) 
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Figure  F-1 3  Tests  -  C EM  Profile  -  1  minute  intervals 


TEST  9 

Process  Conditions 


This  test  was  conducted  under  test  conditions  similar  to  Test  5  (6  hours  treatment 
time,  24  3-inch  projectiles  spiked  with  HBX  explosive)  except  the  control 
temperature  was  increased  from  550  to  600°F  (288  to  316°C).  The  railcar 
configuration  is  shown  in  Figure  D-22.  The  oxidizer  was  started  at  0246  hrs  on  26 
July  with  heat  to  the  chamber  at  0326  hrs.  Steady  state  was  reached  at  0814  hrs 
and  treatment  was  completed  at  1430  hrs  with  an  operator  initiated  cooldown  of  the 
system. 

Analytical  Considerations 

•  Samples  of  the  spiked  projectiles  and  chamber  were  taken  on  July  28  using 
acetontrile. 


HGD  of  Explosives  Test  Report 


F-48 


Hawthorne  AD 


Table  F-20 


Projectile  Type: 

3-inch 

Oate;_ 

26  Jul94 

'  Explosive  Type: 

HBX 

HeatupTkne:_ 

4.8  Hrs 

9 

..::iE^osiye  Cilice; 

Spiked  " 

Ttoe  at  Setpoint; 

6.2  Hrs 

600T 

Tempereture  Setpdint: 

316-C 

Cooldown  Time;  _ 

NR 

Operating 

Temperature 


8  dev 


Operating 

Temperature 


Bcpiosiva 

Concentration 


8  dev 

/ig/mt  RDX 

328 

5.52 

<MDL 

338 

6.00 

<MDL 

326 

5.30 

<MDL 

323 

5.83 

<MDL 

312 

5.80 

<MDL 

324 

5.34 

<MDL 

335 

5.36 

<MDL 

330 1 

4.52 

<MDL 

326 

4.65 

<MDL 

322 

4.42 

<MDL 

317 

4.58 

<MDL 

321 

4.01 

<MDL 

330 

5.11 

<MDL 

332 

4.83 

<MDL 

325 

4.26 

<MDL 

323 

4.17 

<MDL 

320 

3.83 

<MDL 

324 

4.03 

<MDL 

327 

4.35 

<MDL 

334 

5.14 

<MDL 

344 

7.68 

16350 

330 

4.46 

<MDL 

324 

3.93 

<MDL 

341 

7.35 

<MDL 

Sampling 

Dilution 


mt 


50 


50 


Explosive 

Amount 


Explosive 

Amount  /  Surface  Area 

DRE* 

mg /cm? 

% 

ND 

99.999 

ND 

99.999 

9.901  OE-07 

OQ  OOO 

99.999 

1.0396E-06 

99.999 

1,9554E~06 

99.999 

2.6733E-06 

99.999 

2.5990E-06 

2.6733E-06 

99.999 

3.7871  E-06 

99.999 

2.7228E-06 

99.999 

99.999 

1.6089E--06 

99.999 

1.2624E-06 

99.999 

1.4109E--06 

99.999 

1.8812E-06 

99.999 

99.999 

2,3020E-06 

99.999 

1.3366E-06 

99.999 

1.6089E-06 

99.999 

8.1309E+00 

NA 

1.6832E-06 

oo  ooo 

2.1782E-06 

99.999 

2.4505E-06 

AO  OOQ 

622  9.93 


619 

9.54 

613 

10.49 

615  9.61 


634  9.64 


625  8.13 


618  8.37 


611  7.95 


602  8.24 


610  7.21 


626  9.19 


629  8.70 


616  7.66 


613  7.50 


609  6.89 


615  7.25 


620  7.82 


633  9.25 


652  13.83 


626  8.03 


615  7.07 


<MDL 


<MDL 


0.0119 


0.0042 


0.0079 


0.0108 


0.0105 


.0108 


0.0153 


0.011 


0.013 


0.0065 


0.0051 


0.0057 


0.0076 


0,0074 


0.0093 


0.0054 


0.0065 


16499 


0.0068 


0.0088 


.0099 


Special  Abbreviations:  NA= Not  Applicable;  ND=:Not  Detectable;  NR=No  Record;  sdevsstandard  deviation. 
*The  ORE  resuks  for  samples  denoted  by  <MDL  are  calculated  based  on  a  value  of  one-half  the  MDL. 


Extracted  Round  No: 
Extracted  Round  Amount: 

MDL  for  Analysis: 


21 

1.642  grams 

0.007  ^ig/ml  RDX 
0.003 /ig/ml  TNT 


Surface  Area: 


202  sq  cm 
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Table  F-21 


CHAMBER  WIPES 


Chamber  toad; 

3-inch 

Date: 

26  Jul94 

Test# 

ExploahreType: 

HBX 

Heatup  Time: 

4.8  Hrs 

9 

Exploshre  Source: 

Spiked 

Time  at  Setpoint:_ 

6.2  Hrs 

Temperature  Setpoint 

600*F 

343*C 

Cooldown  Time:  _ 

NR 

Wipe# 

Location 

in 

System 

operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

T 

'C 

UQ  /  smear  RDX 

jt/q  /  smear  TNT 

pg 

mg /cm* 

1 

Blank 

NA 

NA 

<MDL 

<MDL 

NO 

ND 

...2  . 

Floor 

492 

256 

<MDL 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

<MDL 

ND 

NDi 

4 

Duct 

592 

311 

<MDL 

<MDL 

ND 

ND 

5 

Elbow 

592 

311 

<MDL 

<MDL 

ND 

ND 

6 

Fanblade 

592 

311 

<MDL 

0.4811 

0.4811 

2S882E-06 

7 

Coldspot 

386 

197 

<MDL 

<MDL 

ND 

ND 

8 

Rail 

520 

271 

<MDL 

0.7924 

0.7924 

4.921 7E -06 

Special  Abbreviations;  NA=Not  Applicable;  ND^Not  Detectable;  NRsNo  Record 


MDL  for  Analysis:  0.7  ^g/smear  RDX 

03  ^g/smear  TNT 

Surface  Area:  161  sq  cm 
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HGD  Test  9 

3-inch  Projectiles  -  HBX  -  (192  Rounds) 


Figure  F-1 4  Test  9  -  Average  Temperature  Profile  -  15  minute  Intervals 


HGD  T6st  9 

3-inch  Projectiles  -  HBX  -  (192  Rounds) 
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Figure  F-1 5  Test  9  -  CEM  Profile  -  1  minute  intervals 


TEST  10 

Procesg  Cgo^itipng 

This  test  was  conducted  on  96  3-inch  and  96  5-inch  projectiles  in  a  railcar 
configuration  as  shown  in  Figure  D-23.  Twenty-four  (12  3-inch  and  12  5-inch)  of  the 
projectiles  were  spiked  with  Yellow  D  explosive.  The  test  conditions  were  12  hrs  at 
600^  (316*’C).  The  oxidizer  was  started  at  0057  hrs  on  29  July  with  the  system  in 
process  at  0142  hrs.  Steady  state  was  reached  at  0759  hrs  with  the  test  completed 
at  2216  hrs  with  a  control  system  automatically  initiated  cooldown  of  the  system. 

Analytical  Considerations 

•  The  projectiles  were  spiked  by  evaporation  of  a  solution  of  Yellow  D  explosive  in 
a  1 : 1  blend  of  acetone  and  water.  The  blend  of  acetone  and  water  was  selected 
as  the  solvent  based  on  field  tests  of  available  solvents.  Yellow  0  was  not 
sufficiently  soluble  in  acetonitrile,  methanol,  acetone,  or  water  alone  for 
preparation  of  a  concentrated  solution  to  be  used  for  spiking. 

•  Samples  were  taken  from  the  chamber  and  spiked  projectiles  the  next  day  using 
HPLC  water.  Two  samples  were  broken  In  shipment. 

CEM 

•  There  were  several  spikes  around  0530  hrs  at  500®F  (260*0  that  died  away. 

•  NOTE:  Large  broad  bands  in  the  CO,  and  NO*  between  1330  and  2130 
correspond  to  temperature  drops  in  the  system.  Probably  due  to  the  system 
letting  in  outside  air  to  compensate  for  temperature  changes. 
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Table  F-22 


projectile  Type_ 

3~inch 

5-inch 

Date:_ 

29  Jul  94 

Test# 

10 

E)4)iosiveType; 

Yellow  D 

Heatup  Time:  _ 

6.3  Hrs 

Explosive  Source^ 

Spiked 

Time  at  Setpoint  _ 

14.3  Hrs 

Temperotuie  Setpoint:  _ 

6<xrF 

310^ 

Cooldown  Time:_ 

9.0  Hrs 

operating 

Size  Temperature 

^  I  ^  ^ 


648 


625 


7.23 


7.86 


625  6.91 


604  10.91 


Operating 

Temperature 


E)9>loefve 

Concentration 


•C 

8  dev 

pg/ml  Amra  Picrate 

342 

4.01 

<MDL 

329 

4.37 

0.0045 

330 

3.84 

<MDL 

318 

6.06 

0.0122 

324 

9.47 

Broken  in  shipm’t 

321 

5.95 

<MDL 

335 

4.72 

<MDL 

335 

4.69 

0.0093 

332 

4.57 

0.0046 

323 

3.89 

0.0093 

326 

4.18 

0.0059 

323 

9.23 

<MDL 

336 

4.06 

0.0059 

336 

3.91 

0.0053 

330 

4.38 

0.0056 

329 

4.56 

0.0095 

324 

4.39 

0.0119 

328 

4.36 

<MDL 

339 

8.43 

0.0056 

337 

9.45 

Broken  in  shipm’t 

344 

6.40 

8780 

329 

5.09 

3700 

339 

5.00 

<MDL 

346 

8.03 

<MDL 

Explosive 

Amount 


ND 


0.450 


ND 


0.610 


NR 


ND 


ND 


0.465 


0.230 


0.930 


0.590 


ND 


0.590 


0.530 


0.560 


0.475 


0.595 


ND 


0.280 


NR 


2195000 


7400000 


ND 


ND 


SpeciaJ  Abbrmmtions:  NAsNot  Applicable;  ND=Not  Detectable;  NR=No  Reccrd;  s  dev:=standard  devatioa 
*The  DRE  results  for  samples  denoted  by  <MDL  are  calculated  based  on  a  value  of  one-half  the  MOL 


Extracted  Round  No; 
Extracted  Round  Amount: 


MDL  for  Analysis: 
Surface  Area: 


21,22 

2.20  grams  {3-Inch) 

7.40  grams  (5-Inch) 

0.004 /ic^ml  Ammonium  Picrate 

202  sq  cm  (3-inch) 

632  sq  cm  (5-inch) 


Explosivs 

Amount  /  Surface  Area 

DRE* 

mg /cm® 

% 

ND 

99.999 

7.1203E-07 

99.999 

ND 

99.999 

3.0198E-06 

99.999 

NR 

NA 

ND 

99.999 

ND 

99.999 

2.3020E-06 

99.999 

1.1386E-06 

99.999 

1.4715E-06 

99.999 

9.3354E-07 

99.999 

ND 

99.999 

9.3354E-07 

99.999 

8.3861  E-07 

99.999 

8.860BE-07 

99.999 

2.3515E-06 

99.999 

2.9455E-06 

99.999 

ND 

99.999 

1.3861E-06 

99.999 

NR 

NA 

1.0866E+01 

NA 

1.1709E+01 

NA; 

ND 

99.999 

ND 

99.999 
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Table  F-23 


CHAMBER  WIPES 


Chamber  Load; 

3- inch 

5-inch 

Date:  _ 

29  Jul  94 

Test# 

Explosive  Type: 

Yeilow  D 

Heatup  Time:  _ 

6.3  Hrs 

10 

Explosive  Source; 

Spiked 

Time  at  Setpoint:_ 

14.3  Hrs 

Temperature  Setpoint; 

600“F 

316*C 

Cooldown  Time;  _ 

9.0  Hrs 

Wipe  # 

Location 

in 

System 

Operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Am  ount 

Explosive 

Amount  /  Surface  Area 

^F 

/ig  /  smear  Amm.  Picrate 

mg / cm® 

1 

Blank 

NA 

NA 

<MDL 

ND 

ND 

2 

Floor 

509 

265 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

ND 

ND 

4 

Duct 

605 

318 

<MDL 

ND 

ND 

5 

Elbow 

605 

318 

<MDL 

ND 

ND 

6 

Fanblade 

605 

318 

<MDL 

ND 

ND 

7 

Coldspot 

395 

202 

<MDL 

ND 

ND 

8 

Rail 

595 

313 

<MDL 

ND 

ND 

Special  Abbreviations:  NA  =  Not  Applicable;  ND  =  Not  Detectable;  NR  =  No  Record 


MDL  for  Analysis:  0.4  ^^g/smear  Ammonium  Picrate 

Surface  Area:  ISIsqcm 
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HGDTest  10 

Projectiles  -  Yellow  D  -  (192  Rounds) 
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HGD  Test  10 

3-inch  /  5-inch  Projectiles  -  Yellow  D  -  (192  Rounds) 


%  ‘uoijBJiueouoo  ^00 
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Figure  F-17  Test  10  -  CEM  Profile  -  1  minute  Intervals 


Table  F-24 


CHAMBER  WIPES 

Residue  Accumulation  from  a  Series  of  Tests 


Tests:  1-10 


Wipe  # 

Location 

in 

System 

Operating 

Temperature* 

operating 

Temperature* 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Amount  /  Surfece  Area 

"F 

pg  /  smear  RDX 

f  smear  TNT 

pg 

mq /cm^ 

1 

Blank 

NA 

NA 

NR 

NR 

NR 

NR 

2 

Floor 

470 

243 

<MDL 

0.48 

0.48 

2.9814E-06 

3 

Wall 

NR 

NR 

<MDL 

0.42 

0.42 

2.6087E-06 

4 

Duct 

573 

301 

ND 

ND 

5 

Elbow 

573 

301 

<MDL 

0.4 

0.4 

2.4845E-06 

6 

Fanblade 

573 

301 

■hb 

<MDL 

ND 

ND 

7 

Coldspot 

378 

192 

<MDL 

ND 

8 

Rail 

514 

268 

<MDL 

0.99 

0.99 

Special  Abbreviations:  NA=Not  Applicable;  ND  =  Not  Detectable;  NR  =  No  Record 

*Average  operating  temperature  of  tests  2,  4—10.  Test  period  also  includes  tests  1,  3,  B2,  B3,  B4. 


M  DL  for  Analysis:  0.7  pg/smear  RDX 

0.4  ^rg/smear  TNT 


Surface  Area:  ISIsqcm 
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Teste 

Process  CgnditiQPs 

This  test  was  conducted  on  an  empty  chamber  to  decontaminate  the  chamber  of  any 
explosive  residue  that  may  have  accumulated  during  Tests  1  through  10.  Test 
conditions  were  24  hrs  at  700°F  (37 IX).  The  oxidizer  was  started  at  0635  hrs  on  1 
August  with  heat  added  to  the  chamber  at  0735  hrs.  The  system  reached  steady 
state  at  1 935  hrs  on  2  August  with  the  test  complete  at  1 938  hrs  on  August  3  with 
cooldown  of  the  system. 

Analytical  Considerations 

•  Chamber  wipe  samples  were  taken  on  9  August. 
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Table  F-25 


SPECIAL  TEST  SAMPLES 


Chamber  Load:  _ 

None 

Date;  _ 

1  Aug  94 

Test# 

C 

Exploahre  Type:  _ 

NA 

Heatup  Time:  _ 

36.0  Hrs 

Explosive  Source:  _ 

NA 

Time  at  Setpoint:^ 

24.0  Hrs 

700*F 

Temperature  Setpoint  _ 

371*0 

Cooldown  Time:  _ 

NR 

Sample  Description  /  Location 

Explosive 

Concentration  /  Sample 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

pg  /  sample  RDX 

/jg  /  sample  TNT 

mg  /  cm* 

Floor 

<MDL 

<MDL 

ND 

ND 

Wall 

<MDL 

<MDL 

ND 

ND 

Duct 

<MDL 

<MDL 

ND 

ND 

Elbow 

4.2487 

<MDL 

4.2487 

2.6389E-05 

Fan 

<MDL 

<MDL 

ND 

ND 

Coldspot 

0.607 

<MDL 

0.607 

3.7702E-06 

Rail 

1.2691 

<MDL 

1.2691 

7.8826E-06 

Blank 

<MDL 

<MDL 

ND 

ND 

1 

Special  Abbreviations:  NA=  Not  Applicable;  N0=  Not  Detectable;  NR=No  Record 


MDL  for  Analysis:  0.7  ^g/sample  RDX 

0.3  pg/sample  TNT 


Smear  Surface  Area:  161  sq  cm 
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TEST  11 

Process  Conditions 

Test  11  was  conducted  under  test  conditions  similar  to  Test  6  [700*’F  (371°C) 
treatment  temperature,  4  MK  25  Ship  Mines  spiked  with  TNT  explosives]  except  the 
treatment  time  was  decreased  from  48  to  32  hrs.  The  railcar  configuration  is  shown 
in  Figure  D-26.  The  oxidizer  was  started  at  0942  hrs  on  9  August  with  hot  gas  to 
the  chamber  at  1 028  hrs.  System  reached  steady  state  at  1 332  hrs  on  1 0  August. 
Test  completed  and  a  control  system  automatically  initiated  cooldown  at  0412  hrs 
on  1 2  August. 

Analytical  Considerations 

•  Mine  and  chamber  wipe  samples  were  taken  the  next  day  using  acetonitrile. 
Comments 

•  System  shutdown  at  1433  hrs  on  1 1  August  due  to  power  interruption;  restart  at 
1452  hrs.  Another  power  interruption  shutdown  at  1709  hrs;  back  on  at  1801 
hrs. 

•  Mines  had  scaled,  rusty,  discolored  appearance;  no  hot-melt  residue  apparent. 

CEM 

•  CEM  monitor  malfunction  on  total  hydrocarbon  measurements. 
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Table  F-26 


MINE/DEPTH  BOMB  WIPE  SAMPLES 


Mine/Oepth  Bomb  Type: 

MK2S 

Ship  Mine 

Date:_ 

9  Aug  94 

Te^# 

Explosive  Type; 

TNT 

Heatup  Time:  _ 

27.1  Hrs 

11 

Explosive  Source: 

Spiked 

Time  at  Setpoint:  _ 

38.7  Hrs 

Temperature  Setpoint; 

700*F 

371  *0 

Cooldown  Tlme:__ 

10.0  Hrs 

Wipe# 

Operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

DRE* 

•F 

8  dev 

•c 

8  dev 

//g/smear  ROX 

pg/smear  TNT 

mg  /cm^ 

% 

1 

755 

38.90 

402 

21.61 

<MDL 

<MDL 

ND 

ND 

99.999 

2 

762 

39.79 

405 

2211 

<MDL 

<MDL 

ND 

ND 

99.999 

3 

715 

3257 

379 

18.10 

<MDL 

<MDL 

ND 

ND 

99.999 

4 

722 

33.56 

383 

18.65 

<MDL 

<MDL 

ND 

ND 

99.999 

5 

756 

38.92 

402 

21.62 

<MDL 

<MDL 

ND 

ND 

99.999 

6 

759 

39.97 

404 

2220 

<MDL 

<MDL 

NO 

NO 

99.999 

7 

723 

33.81 

384 

18.78 

<MDL 

<MDL 

ND 

ND 

99.999 

8 

734 

34.94 

390 

19.41 

<MDL 

<MDL 

NO 

ND 

99.999 

9 

700 

30.91 

371 

17.17 

<MDL 

<MDL 

ND 

ND 

99.999 

10 

708 

3206 

375 

17.81 

<MDL 

<MDL 

NO 

ND 

99.999 

11 

692 

3235 

367 

17.97 

<MDL 

<MDL 

ND 

ND 

12 

707 

33.14 

375 

18.41 

<MDL 

<MDL 

NO 

ND 

99.999 

13 

719 

33.14 

382 

18.41 

<MDL 

<MDL 

ND 

NO 

99.999 

14 

726 

34.31 

386 

19.06 

<MDL 

<MDL 

ND 

ND 

99.999 

15 

722 

35.49 

383 

19.72 

<MDL 

<MDL 

ND 

ND 

99.999 

16 

725 

35.17 

385 

19.54 

<MDL 

<MDL 

ND 

ND 

99.999 

Special  Abbreviations:  NA=Not  Applicable;  NO=Not  Detectable;  NR=No  Record;  s  devsstandard  deviation. 
*7he  ORE  results  for  samples  denoted  by  <MOL  are  calculated  based  on  a  value  of  one-half  the  MOL. 


Spike  Amount: 
MDLfor  Analysis: 

Surface  Area: 


3  grams 

0.7  pg/smear  RDX 
0.4  pg/smear  TNT 

232  sq  cm  (except  97  sq  cm  at  points  3,  7, 1 1 , 1 5) 
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Table  F “27 

CHAMBER  WIPES 


Chamber  Load: 

MK25 

Ship  Mine 

Date: 

9  Auq  94 

Test# 

. .  Explosive  Type: 

TNT 

Heatup  Time: 

27.1  Hrs 

11 

Explosive  Source: 

Spiked 

Time  at  SetpoinI:_ 

38.7  Hrs 

Terhperature  Setpoint 

700'F 

371*0 

Cooldown  Time:  _ 

10.0  Hrs 

Location 

in 

Svstem 


Operating 

Temperature 


F 


Operating 

Temperature 


C 


Explosive 

Concentration  /  Smear 


/  smear  TNT 


<MDL  <MDL 


<MDL  <MDL 


0.9142 


<MDL 


Explosive  Explosive 

Amount  Amount  /  Surface  / 


mq  /  cm^ 


<MDL 


<MDL 


ND 


ND 


0.9142 


ND 


ND 


ND 


5.6783E-06 


ND 


ND 


ND 


ND 


ND 


Special  Abbreviations:  NA=Not  Applicable;  ND  =  Not  Detectable;  NR=No  Record 

MDL  for  Analysis:  0.7  f;g/smear  RDX 

0.4  ^g/smear  TNT 

Surface  Area:  161sqcm 
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Figure  F-1 8  Test  11  -  Average  Temperature  Profile  -  15  minute  Intervals 
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Figure  F-19  Test  11  -  CEM  Profile  -  1  minute  Intervals 


TEST  12 


This  test  was  conducted  under  the  same  test  conditions  as  Test  7  [6  hrs  at  550°F 
(288°C),  12  3-inch  and  12  5-inch  projectiles  spiked  with  RDX  explosive].  The  railcar 
configuration  is  shown  in  Figure  D-27.  The  oxidizer  was  started  at  0917  hrs  on  13 
August  with  the  system  in  process  at  1002  hrs.  Steady  state  operation  was  reached 
at  1536  hrs.  Test  was  completed  at  0126  hrs  on  14  August  with  a  control  system 
automatically  initiated  shutdown. 

Analytical  Considerations 

•  Spiked  projectile,  chamber,  and  insulation  samples  were  taken  the  next  day  using 
acetonitrile. 

Comments 

•  Power  interruption  shutdown  at  2020  hrs,  restart  at  2051  hrs;  another  power 
interruption  shutdown  at  2147  hrs,  back  on  at  2208  hrs. 

CEM 

•  Fluctuations  in  the  CEM  readings  during  the  power  interruptions  were  noted. 
These  were  was  also  a  dip  in  the  NOx  readings  when  the  chamber  temperature 
decreased. 
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Table  F-28 


Projectile  Type: 

3-Inch 

5-inch 

Date: 

13  Aug  94 

Test  # 

12 

.  Eiqiloaive  Type: 

RDX 

Heatup  Tlme:^ 

5.6  Hrs 

Explosive  Source: 

Spiked 

Time  at  Setpoint:^ 

9.8  Hrs 

Temperature  Setpoint: 

550*F 

288*C 

Cooldown  ilme:_ 

10.1  Hrs 

operating 

Round  #  Size  Temperature 


Operating 

Temperature 


•c 


E)q>loeive 

Concentation 


/mi  RDX  ug/ml  T»4T 


Bcploeive 

Amount 


305 

22.42 

<MDL 

<MDL 

312 

22.09 

0.037 

<MDL 

302 

18.64 

0.0149 

<MDL 

298 

14.10 

<MDL 

<MDL 

288 

14.95 

<MDL 

<MDL 

297 

12.65 

<MDL 

<MDL 

309 

14.05 

<MDL 

<MDL 

301 

11.01 

<MDL 

<MDL 

298 

11.48 

<MDL 

<MDL 

302 

17.86 

0.037 

0.1284 

289 

51.54 

0.02487 

<MDL 

302 

17.43 

<MDL 

<MDL 

309 

19.91 

<MDL 

<MDL 

306 

18.44 

<MDL 

<MDL 

304 

17.71 

<MDL 

<MDL 

298 

10.42 

<MDL 

<MDL 

298 

10.24 

<MDL 

<MDL 

301 

13.64 

<MDL 

<MDL 

305 

13.28 

0.0138 

<MDL 

308 

10.56 

40682 

<MDL 

304 

12.51 

<MDL 

<MDL 

305 

17.59 

<MDL 

<MDL 

303 

16.96 

30071 

<MDL 

309 

20.70 

<MDL 

<MDL 

ND 


1.850 


0.745 


ND 


ND 


ND 


ND 


ND 


ND 


8.270 


1.244 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


1.380 


4068200 


ND 


ND 


1503550 


ND 


Explosive 

Amount  /  Surface  Area 


mg /cm® 


ND 


9.1584E--06 


3.6881  E- 


ND 


ND 


ND 


ND 


ND 


ND 


4.0941E-05 


6.1559E--06 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


2.1835E-06 


6.4370E+00 


ND 


ND 


7.4433E+00 


ND 


ORE* 


% 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


NA 


99.999 


99.999 


NA 


99.999 


Special  Abbreviations;  NAsNot  Applicable;  ND=Not  Detectable;  NR=No  Record;  s  dev=standard  deviation 
*The  ORE  results  for  samples  denoted  by  <MOL  are  calculated  based  on  a  value  of  one-haK  the  MOL 


Extracted  Round  No; 
Extracted  Round  Amount; 


MDL  for  Analysis; 
Surface  Area; 


1.50  gprams  (3-inch)  (Extracted  round  samples  were  diuted  to  dssolve  crystals  prior  to  analysis.) 
4.07  grams  (5-inch) 

0.007 /igrmi  RDX 
0.003  pg^ml  TNT 
202  sq  cm  (3-inch) 

632  sq  cm  (5- inch) 
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Table  F-29 


CHAMBER 

WIPES 

Chamber  Load; 

d-Inch 

5-Inch 

Date: 

13  Aug  94 

Test# 

Explosive  Type:  _ 

ROX 

Heatup  Time: 

5.6  Hrs 

12 

Explosive  SourcNs:  _ 

Spiked 

Time  at  $etpoint;_ 

9.8  Hrs 

Temperature  Setpoint  _ 

550*F 

288*C 

Cooldown  Time:  _ 

10.1  Hrs 

Wipe# 

Location 

in 

operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive  1 

Amount  /  Surface  Area 

_ T 

•c 

tJQ  /  smear  RDX 

HQ  f  smear  TNT 

mg/cm^  1 

1 

Blank 

NA 

NA 

<MDL 

<MDL 

ND 

ND 

2 

Floor 

471 

244 

<MDL 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

<MOL 

ND 

ND 

4 

Duct 

542 

283 

<MDL 

<MDL 

ND 

ND 

5 

Elbow 

542 

283 

<MDL 

<MDL 

ND 

ND 

6 

Fanblade 

542 

283 

<MDL 

<MDL 

NO 

ND 

7 

Coldspot 

434 

223 

<MDL 

<MDL 

ND 

ND 

8 

Rail 

553 

289 

<MDL 

<MDL 

ND 

ND 

r 

i 

Special  Abbreviations:  NA=Not  Applicable;  ND^Not  Detectable;  NRsNo  Record 


MDL  for  Analysis;  0.7  pg/smear  RDX 

0.4  ^g/smear  TNT 

Surliace  Area;  161  sq  cm 
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Figure  F-20  Test  12  -  Average  Temperature  Profile  -  15  minute  Intervals 


HGDTest  12 

3-inch  /  5-inch  Projectiles  -  RDX  -  (192  Rounds) 


Ludd  ‘uojiBJjueouoo 
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Figure  F-21  Test  12  -  CEM  Profile  -  1  minute  Intervals 


TEST  13 

This  test  was  conducted  under  the  same  test  conditions  as  Test  8  [6  hrs  at  SSO^F 
(288^*0,  24  175mm  projectiles  spiked  with  Comp  B  explosive].  The  railcar 
configuration  is  shown  in  Figure  D-28.  The  oxidizer  was  started  at  0500  hrs  on  1 5 
August  with  hot  gas  to  the  chamber  at  0545  hrs.  Steady  state  operation  was 
reached  at  1 347  hrs  and  test  completion  was  at  1 947  hrs  with  an  operator  initiated 
shutdown. 

Special  Conditions 

•  Gas  sample  of  chamber  exhaust  duct  was  taken  from  0700  to  1410  hrs. 

• 

Analytical  Considerations 

•  Spiked  projectile  and  chamber  samples  were  taken  the  next  day  using  acetontrile. 

Comments 

•  Thermocouples  4,  5,  and  6  were  not  installed  in  projectiles. 

CEM 

•  At  about  0930  hours  (400®F,  204°C)  there  were  spikes  in  the  NO*,  CO,  and  THC 
readings,  lasting  about  1  hour. 
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Table  F-30 


operating 

Temperature 


^  sdev 


314 


306 


Explosive 

Concentration 


pg/ml  RDX  ;/g/ml  TNT 


0.0061  <MDL 


Sampling 

Dilution 


ml 


500 


500 


Explosive 

Amount 


^9 


3.050 


ND 


ND 


ND 


ND 


ND 


6.600 


ND 


ND 


ND 


ND 


Explosive 

Amount  /  Surface  Area 


mg /cm* 


1.5861E~06 


ND 


ND 


ND 


ND 


ND 


3.4321  E-06 


ND 


ND 


ND 


ND 


Special  Abbreviations:  NA=Not  Applicable:  ND=Not  Detectable;  NRssNo  Record;  s  dev= standard  deviation. 
*The  DRE  resuks  fcr  samples  denoted  by  <MDL  are  calculated  based  on  a  value  of  one -half  the  MDL. 


Extracted  Round  No: 
Extracted  Round  Amount: 

MDL  for  Analysis: 


23 

19.778  grams 

0.004  ^g/ml  RDX 
0.0025  ^g/ml  TNT 


99.999 


99.999 


OOQ 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


NA 


99.999 


Surface  Area:  1923  sq  cm 
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Table  F- 31 


CHAMBER  WIPES 


Chamber  Load: 

175  mm 

Date:  15  Aug  94 

Test# 

Explosive  Type: 

Comp  B 

Heatup  Time:  7.0  Hrs 

13 

Explosive  Source: 

Spiked 

Time  at  Setpoint:  6.0  Hrs 

550“F 

Temperature  Setpoint: 

288°C 

NR 

Wipe  # 

Location 

in 

System 

operating 

Temperature 

operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

T 

"C 

pq  {  smear  RDX 

pq  i  smear  TNT 

pg 

mg  /  cm2 

1 

Blank 

NA 

NA 

<MDL 

<MDL 

ND 

ND 

2 

Floor 

499 

259 

<MDL 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

ND 

ND 

4 

Duct 

556 

291 

<MDL 

ND 

ND 

5 

Elbow 

556 

291 

<MDL 

ND 

ND 

6 

Fanblade 

556 

291 

<MDL 

<MDL 

ND 

ND 

7 

Coldspot 

424 

218 

<MDL 

<MDL 

ND 

ND 

8 

Rail 

553 

289 

1 .0484 

<MDL 

1,0484 

6.5118E-06 

Special  Abbreviations:  NA=:Not  Applicable;  ND=Not  Detectable;  NR-No  Record 


MDL  for  Analysis:  0.4  ^g/smear  RDX 

0.25  ^g/smear  TNT 


Surface  Area:  161  sq  cm 
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HGDTest  13 

175mm  Projectiles  -  Comp  B  -  (96  Rounds) 
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Figure  F-22  Test  13  -  Average  Temperature  Profile  -  15  minute  Intervals 
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Figure  F-23  Test  13  -  CEM  Profile  -  1  minute  Intervals 


TEST  14 


Process  Conditions 

This  test  was  conducted  under  the  same  test  conditions  as  Test  9  [6  hrs  at  600'’F 
(316°C),  24  3-inch  projectiles  spiked  with  HBX  explosive].  The  railcar  configuration 
is  shown  in  Figure  D-29.  The  oxidizer  was  started  at  0348  hrs  on  17  August  with 
heat  to  the  chamber  at  0448  hrs.  Steady  state  operation  was  at  1057  hrs  and 
treatment  completed  at  1658  hrs  with  a  control  system  automatically  initiated 
cooldown. 

Analytical  Considerations 

•  Spiked  projectiles  and  chamber  samples  were  taken  the  next  day  using 
acetonitrile. 

CEM 

•  At  0630  hours  (approximately  400°F,  204°C)  there  was  peaks  in  the  NOx  and  CO 
readings,  lasting  about  1 5-20  minutes. 
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Table  F-32 


PROJECTILE  EXTRACT  SAMPLES 


T«6t# 

14 


Pfojjectile  Type: 


ExpioMM  Type: 


Explo^  S6u^: 


Temperature  Setpc^t 


3-inch 

Date;^ 

17  Aug  94 

HBX 

Heatup  Time:, 

6.2  Hrs 

Spiked 

Time  at  Setpoint:, 

6.0  Hrs 

600T 

316^ 

Cooldown  Time: 

NR 

Round  # 


Operating 

Temperature 

edev 

666  4.06 

638  4.57 

649  5.30 

638  5.24 

636  5.62 

631  5.52 

650  5.47' 


operating 

Temperatufe 


352  2.26 

337  2.54 

343  2.94 

337  2,91 

335  3.12 

333  3.07 

343  3.04* 


Explosive 

Coiwentratlon _ 

pg  /  ml  ROX  pg  /  ml  TNT 

<MDL  <MDL 


<MDL 

<MDL 


<MDL 

<MDL 


Sampling 

DiluBon 

ml 

_ 50 

50 


<MDL  0,0087 
<MDL  <MDL 


<MDL 

0^0177* 


<MDL 

<mdl' 


643 

5.64 

340 

3.13 

<mdlI 

0.0111 

50 

656 

5.62 

347 

3.12 

<MDL 

0.0091 

50 

628 

6.00 

331 

3.33 

0.011 

<MDL 

50 

632 

6.40 

333 

3.56 

0.0105 

0.0123 

50 

628 

6.51 

331 

3.62 

0.0154 

0.0103 

50 

654 

5.76 

345 

3.20 

<MDL 

<MDL 

50 

640 

6.39 

338 

3.55 

<MDL 

<MDL 

50 

639 

6.56 

337 

3.64 

<MDL 

<MDL 

50 

1  633 

6.35 

334 

3.53 

<MDL 

<MDL 

50 

636 

6.51 

335 

3.62 

0.0138 

0.0068 

50 

636 

6.04 

335 

3.35 

<MDL 

<MDL 

50 

655 

5.94 

346 

3.30 

0.016 

0.0107 

50 

657 

5.89 

347 

3.27 

<MDL 

<MDL 

50 

659 

6.55 

348 

3.64 

17326 

17171 

50 

651 

6.11 

344 

3.40 

0.011 

0.0087 

50 

663 

6.00 

351 

3.33 

<MDL 

0.0091 

50 

671 

5.51 

355 

3.06 

0.0188 

0.0147 

50 

Explosive 

Amount 

_ ND 

_ ND 

_ ND 

0.435 

_ ND 

_ ND 

0.885 


0.555 


0.455 


0.550 


1.140 


1.285 


ND 


ND 


ND 


ND 


1.030 


ND 


1.335 


ND 


1724850 


0.985 


0.455 


1.675 


Expiosiys 

Amount  /  Surface  Area 

mg  /  cmP _ 

_ ND 

_ ND 

_ ND 

2.153SE-06 

_ ND 

_ ND 

4.3812E-06' 


27475E-06 


25525E-06 


6.361 4E-06 


ND 


ND 


ND 


ND 


5.0990E-06 


ND 


ND 


8.5389E+00 


4.8762E-06 


Special  Abbreviations;  NA=Not  Applicable;  NDsNot  Detectable;  NRsNo  Record;  $  dev=  standard  deviation. 
*The  DRE  resuKs  fcr  samples  denoted  by  <MDL  are  calculated  based  on  a  value  of  one-half  the  MDL 


Extracted  Round  No: 
Extracted  Round  Amount: 

MDL  for  Analysis: 


21 

1.7249  grams 

0.004  pg/ml  RDX 
0.0025  pg/mITMT 


Surface  Area:  202  sq  cm 
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DRE* 

% 

99.999 

99.999 

an  Qoa 

99.999 

99.999 

99.999 

99.999 


99.999 


00  QOO 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


99.999 


NA 


99.999 


99.999 
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Table  F-33 


CHAMBER  WIPES 


■  •  :  •  .  ,  ; 

CtMimbertoad: 

3-inch 

Date: 

17  Aug  94 

Test# 

Explosive  Type: 

HBX 

Heatup  Time: 

6.2  Hrs 

14 

ExplostVe  Source: 

Spiked 

Time  at  Setpoint:^ 

6.0  Hrs 

Temperature  Setpoint 

600*F 

316*C 

CooldotimTIme:^ 

NR 

Wipe# 

Location 

in 

Operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

•F 

pa  /  smear  RDX 

pa  /  smear  TNT 

pa 

mg  /  cm* 

1 

Blank 

NA 

NA 

<MDL 

<MDL 

ND 

ND 

2 

Floor 

529 

276 

<MDL 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

4 

Duct 

609 

321 

<MDL 

<MDL 

ND 

ND 

5 

Elbow 

609 

321 

1.1587 

<MDL 

1.1587 

7.1969E-06 

6 

Fanblade 

609 

321 

<MDL 

<MDL 

ND 

ND 

7 

Coldspot 

384 

196 

<MDL 

<MDL 

ND 

ND 

8 

Rail 

600 

316 

<MDL 

<MDL 

ND 

ND 

1 

Special  Abbreviations:  NAsNot  Applicable;  NDsNot  Detectable;  NR=No  Record 


MDL  tor  Analysis;  0.4  t/g/smear  RDX 

025  fjg/smear  TNT 


Surfece  Area;  161  sq  cm 
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HGD  Test  14 

3-inch  Projectiles  -  HBX  -  (192  Rounds) 
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Figure  F-24  Test  14  -  Average  Temperature  Profile  -  1 5  minute  Intervals 


HGD  Tost  14 

Projectiles  -  HBX  -  (192  Rounds) 
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Figure  F-25  Test  14  -  CEM  Profile  -  1  minute  Intervals 


TESTIS 

Process  Conditions 

This  test  was  conducted  under  test  conditions  similar  to  Test  10  (treatment 
temperature  SOO^F  (316*’C),  12  3-inch  and  12  5-inch  projectiles  spiked  with  Yellow 
D)  except  the  treatment  time  was  decreased  from  12  to  6  hrs.  The  railcar 
configuration  is  shown  in  Figure  D-30.  The  oxidizer  was  started  at  0348  hrs  on  20 
August  with  hot  gas  flow  to  the  chamber  at  0448  hrs.  Steady  state  operation  was 
reached  at  1229  hrs  and  the  test  was  completed  at  1829  hrs  with  a  control  system 
automatically  initiated  cooldown. 

Analytical  Considerations 

•  Spiked  projectile  and  chamber  wipe  samples  were  taken  the  next  day  using  HPLC 
water.  The  sacrifice  3-inch  projectile  was  extracted  with  additional  water  (300 
mL  total)  to  dissolve  the  spike. 

CEM 

•  NOTE:  Many  spikes  in  CEM  data  between  0800  and  0830  (approximately  400°F, 
204°C). 
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TaUe  F-34 


Projectile  Type^ 

3-inch 

5-inch 

Date: 

20  Aug  94 

•  fest':#';?; 

15 

B9)loeiveType:_ 

Yellow  D 

HeatupTime; 

7.7  Hrs 

Eiqiiositro  Source:_ 

Spiked 

.  it; :  ■  Hme  tt  Setpoint 

6.0  Hrs 

Tetnperaitojre  Se^int;  _ 

eofTF 

316^' 

Cooldown  Time: 

10.0  Hrs 

Operating 

Size  Temperature 

•F  I  c  dev" 


Operating 

Temperature 


*C  s  dev 


Special  Abbreviations:  NA= Not  Applicable;  NO^sNot  Detectable;  NR=No  Record;  s  dev=8landard  deviatioa 
*The  DRE  results  for  samples  denoted  by  <MDLare  calculated  based  onavahie  of  one-halfthe  MOL. 


Extracted  Round  No: 
Extracted  Round  Amount; 


20,24 

1.99  grams  (3-inch) 
6.78  grams  (5-inch) 


MDL  for  Analysis; 


0.004 /i^ml  Ammonium  Picrate 


Surface  Area: 


202  sq  cm  (3-inch) 
632  sq  cm  (5-inch) 
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Table  F-35 


CHAMBER  WIPES 


Chamber  Load: 

3-inch 

5-inch 

Date: 

20  Aug  94 

Test#: 

Explosive  Type: 

Yellow  D 

Heatup  Time: 

7.7  Hrs 

15 

Explosive  Source: 

Spiked 

Time  at  Setpoint: 

6.0  Hrs 

Temperature  Setpoint: 

600“F 

316*C 

Cooldown  Time: 

10.0  Hrs 

Special  Abbreviations:  NA  =  Not Applicable;  ND  =  Not  Detectable;  NR  =  No  Record 

MDL  for  Analysis:  0.4  ^g/smear  Ammonium  Picrate 

Surface  Area:  161sqcm 
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HGDTest  15 

Projectiles  -  Yellow  D  -  (192  Rounds) 
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Figure  F-26  Test  15  -  Average  Temperature  Profile  -  1 5  minute  Intervals 
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3-inch  /  5-inch  Projectiles  -  Yellow  D  -  (192  Rounds) 
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Figure  F-27  Test  15  -  CEM  Profile  -  1  minute  Intervals 


TEST  16 


Process  Conditions 

This  test  was  conducted  on  24  MK  54  Depth  Bombs  (sawed  ends)  in  a  railcar 
configuration  as  shown  in  Figure  D-31,  The  test  conditions  were  32  hrs  at  700°F 
(371  °C).  The  test  was  performed  on  depth  bombs  which  contained  residues  of  HBX 
explosive  from  demilitarizing  operations.  The  oxidizer  was  started  at  1307  hrs  on  21 
August  with  heat  to  the  chamber  at  1 348  hrs.  Steady  state  was  reached  at  0008 
hrs  on  22  August.  Test  was  completed  with  a  control  system  automatically  initiated 
cooldown  at  0823  hrs  on  23  August. 

Special  Conditions 

•  Bomb  temperatures  were  taken  by  curling  each  thermocouple  into  a  "U"  shape 
and  wedging  it  into  the  center  nozzle  of  the  bomb.  The  Maples  control 
thermocouple  was  laid  in  the  bowl  of  a  bomb  inside  its  own  shield. 

Analytical  Considerations 

•  Wipe  samples  were  taken  from  the  center  tube,  the  area  around  it  including  the 
gap/seam,  the  inner  surface  of  the  bowl,  the  flats  between  the  three  studs,  one 
stud,  and  a  small  patch  on  the  bowl  opposite  that  stud  using  acetonitrile. 

Comments 

•  No  buildup  residue  of  hot-melt  or  HBX  was  noted  on  the  treated  bombs.  Colors 
and  stains  varied  widely-gray,  black,  and  red.  All  contained  some  very  light  ashy 
material,  some  light  colored,  some  dark. 

CEM 

•  NOTE:  Increase  in  CO  reading  over  several  hours.  This  could  be  due  to  hot  melt 
burnoff. 

•  Peaks  noted  on  CEM  about  90  minutes  after  heat  was  added  to  the  chamber  at 
approximately  400°F  (204°C). 
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Table  F-36 


MINE/DEPTH  BOMB  WIPE  SAMPLES 


Mine/Deplh  Bomb  Type: 

MC64 

Depth  Bomb 

Date;  21  Aug  94 

Test  # 

ExplodvsType: 

HBX 

Heetupllme:  10.3  His 

16 

Explosive  ^lee: 

Demil 

Hme  St  Setpoint;  32.2  Hrs 

Tempefsturs  Setpoint: 

700*F 

371*C 

CooldotMtTime:  7.6  Hrs 

WIp«# 

Operating 

Temperature 

Operating 

Temperature 

Bcpiosive 

Concentration 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

DRE 

s  dev 

•c 

s  dev 

/ig/smear  RDX 

^g/smearTNT 

//g 

mg /cm® 

% 

1 

737 

11.01 

391 

6.11 

<MDL 

<MDL 

ND 

ND 

NC 

2 

732 

11.27 

389 

6.26 

<MDL 

<MDL 

ND 

ND 

NC 

3 

726 

11.38 

385 

6.32 

<MDL 

<MDL 

ND 

ND 

NC 

4 

714 

10.00 

379 

5.56 

<MDL 

<MDL 

ND 

ND 

NC 

5 

723 

8.89 

384 

4.94 

<MDL 

<M0L 

ND 

ND 

NC 

6 

715 

12.03 

379 

6.68 

<MDL 

<MDL 

ND 

ND 

NC 

7 

730 

68.27 

388 

37.93 

<MDL 

<MDL 

ND 

ND 

NC 

8 

726 

68.00 

385 

37.78 

<MDL 

<MDL 

NO 

ND 

NC 

9 

730 

9.81 

388 

5.45 

<MDL 

0.9142 

0.914 

3.7621  E-06 

NC 

10 

724 

11.70 

384 

6.50 

<MDL 

<MDL 

ND 

ND 

NC 

11 

719 

67.30 

381 

37.39 

<MDL 

<MDL 

ND 

ND 

NC 

12 

712 

72.45 

378 

40.25 

<MDL 

<MDL 

ND 

ND 

NC 

13 

734 

11.23 

390 

6.24 

<MDL 

<MDL 

ND 

ND 

NC 

14 

734 

11.58 

390 

6.44 

<MDL 

<MDL 

ND 

ND 

NC 

15 

735 

11.51 

390 

6.40 

<MDL 

<MDL 

ND 

ND 

NC 

16 

719 

67.09 

382 

37.27 

<MDL 

<MDL 

ND 

ND 

NC 

17 

729 

11.99 

387 

6.66 

<MDL 

<MDL 

ND 

ND 

NC 

18 

720 

11.59 

382 

6.44 

<MDL 

<MDL 

ND 

ND 

NC 

19 

743 

11.04 

395 

6.14 

<MDL 

<MDL 

ND 

ND 

NC 

20 

746 

11.29 

397 

6.27 

<M0L 

<MDL 

ND 

ND 

NC 

21 

731 

68.32 

388 

37.95 

<MDL 

<MDL 

ND 

ND 

NC 

22 

728 

68.12 

387 

37.85 

<MDL 

<MDL 

ND 

ND 

NC 

23 

749 

12.04 

398 

6.69 

<MDL 

<MDL 

ND 

ND 

NC 

24 

737 

12.22 

392 

6.79 

<MDL 

<MDL 

ND 

ND 

NC 

Special  Abbreviations;  NAsNot  Applicable;  NC=Not  Calculable;  ND=Not  Detectable;  NR=No  Record;  s  dev=8tandard  deviation. 


Estimated  Ftosidue  Amount;  No  estimate  is  avaiiable  for  hot  melt  coated  items. 

MDL  for  Analysis;  0.7  j;g/smear  RDX 

0.4fjg/smearTNT 

Surface  Area;  243  sq  cm 
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Table  F-37 


CHAMBER  WIPES 


MK64  . 

Chamber  toad: 

Depth  Bomb  .; 

Dete: 

21  Aug  94 

Test# 

&(plo8iveType; 

Heatup  Time: 

10^  Hrs 

16 

:  Cxptos^e  Source:  v 

Demil ' 

.:;Ttme  at  Setpoira:_ 

32.2  Hrs 

700*F 

Temperature  Setpofnt 

37rC'^x%;yL'"’ ” 

CocridownTime:^ 

7.6  Hrs 

Wipe# 

Location 

in 

operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

T 

•c 

Jig  /  smear  RDX 

HQ  /  smear  TNT 

UQ 

mg  /  cm® 

1 

Blank 

NA 

NA 

<MDL 

<MDL 

ND 

NO 

2 

Floor 

702 

372 

<MDL 

<MDL 

NO 

NO 

3 

Wall 

NR 

NR 

<MDL 

<MDL 

ND 

NO 

4 

Duct 

681 

361 

<MDL 

<MDL 

ND 

ND 

5 

Elbow 

681 

361 

<MDL 

<MDL 

ND 

ND 

6 

Fanblade 

681 

361 

<MDL 

<MDL 

NO 

NO 

1  7 

Coldspot 

543 

284 

<MDL 

<MDL 

NO 

ND 

8 

Rail 

689 

365 

<MDL 

<MDL 

ND 

NO 

1 

Special  Abbreviations;  NA=Not  Applicable:  ND^Not  Detectable;  NR=No  Record 


MDL  for  Analysis:  0.7  ^g/smear  RDX 

0.4  pg/smear  TNT 

Surfece  Area:  161  sq  cm 
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HGDTest  16 

MK  54  Depth  Bomb  -  HBX  -  (24  Sawed  Ends) 


1 
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Figure  F-29  Test  16  -  CEM  Profile  -  1  minute  Intervals 
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MK  54  Depth  Bombs  -  HBX  -  (24  Items) 
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Figure  F-30  Test  16  -  CEM  Profile  -  1  minute  Intervals 


TEST  1 7 


Process  Conditions 

This  test  was  conducted  under  the  same  test  conditions  as  Test  12,  [6  hrs  at  550°F 
(288°C),  12  3-inch  and  12  6-inch  projectiles  spiked  with  RDX].  The  railcar 
configuration  is  shown  in  Figure  D-32.  The  oxidizer  was  started  at  0348  hrs  on  25 
August  with  heat  going  to  the  chamber  at  0448  hrs.  Steady  state  operation  was 
reached  at  0853  hrs  and  the  test  was  completed  at  1454  hrs  with  a  control  system 
automatically  initiated  cooldown. 

Analytical  Considerations 

•  Spiked  projectile  and  chamber  wipe  samples  were  taken  the  next  day  using 
acetonitrile.  Problems  encountered  with  5-inch  sacrifice  projectile.  Some  solvent 
leaked  into  the  fuse  threads  and  evaporated;  full  recovery  was  not  possible. 

Comments 

•  Insulation  samples  were  not  installed  in  the  chamber  during  this  test. 
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TaUe  F-38 


PROJECTILE  EXTRACT  SAMPLES 


3-Inch 

PfoJectileType: 

5-Inch 

Date;  25  Aug  94 

Test  # 

Explosive  Type: 

RDX 

.Heatup  Time:  4.1  Hrs 

17 

Ex|A>sive  Source: 

Spiked 

Time  at  Setpoint:  6.0  Hrs 

SBtrf 

;  Temperetuie  se^iitt: 

288*C 

CooldOMfn  Time:  10.6  Hrs 

Round  # 

Size 

Operating 

Temperature 

Operating 

Temperature 

Bqskteive 

CofKentation 

SampMng 

Dilution 

Expkwive 

Amount 

Explosive 

Amount  /  Surface  Area 

DRE* 

•F 

8  dev 

•c 

8  dev 

ug/mi  RDX 

yg/ml  TNT 

ml 

/ig 

mg  /  cm* 

% 

1 

^^3 

BAD 

NA 

BAD 

NA 

<MDL 

0.0183 

100 

1.830 

99.999 

2 

596 

20.35 

313 

11.30 

<MDL 

<MDL 

100 

ND 

ND 

3 

599 

11.83 

315 

6.57 

0.2464 

100 

31.400 

4.9810E-05 

99.999 

4 

EO 

586 

7.15 

3.97 

<MDL 

0.0095 

50 

0.475 

oo  ooo 

5 

602 

6.25 

317 

3.47 

0.0138 

50 

1.185 

5.8663E-06 

99.999 

6 

596 

6.07 

313 

3.37 

<MDL 

0.0091 

50 

0.455 

2.2525E-06 

oo 

7 

Kim 

621 

6.42 

327 

3.57 

<MDL 

0.0171 

50 

0.855 

4.2327E-06 

99.999 

8 

Kim 

601 

7.46 

316 

4.14 

<MDL 

<MDL 

50 

ND 

ND 

OO 

9 

602 

40.11 

317 

22.28 

<MDL 

<MDL 

Hlll^ 

ND 

ND 

OO  OOP 

10 

9S3 

584 

32.01 

307 

17.78 

<MDL 

<MDL 

100 

NO 

NO 

OO  OOP 

11 

933 

575 

31.95 

301 

17.75 

<MDL 

100 

0.990 

1.5665E-06 

12 

576 

32.22 

17.90 

<MDL 

0.0199 

100 

13 

Emi 

599 

35.09 

315 

19.49 

<MDL 

<MDL 

100 

ND 

ND 

oo  OQQ 

14 

HO 

577 

31.68 

303 

<MDL 

0.0127 

100 

1.270 

2.0095E-06 

99.999 

15 

EE3 

585 

27.75 

307 

15.41 

<MDL 

<MDL 

100 

NO 

NO 

99.999 

16 

go 

589 

40.40 

310 

22.45 

<MDL 

<MDL 

50 

ND 

ND 

99.999 

17 

QQ 

590 

42.34 

310 

23.52 

<MDL 

<MDL 

50 

ND 

NO 

oo  PPP 

18 

584 

43.54 

307 

24.19 

<MDL 

<MDL 

50 

ND 

ND 

99.999 

19 

go 

602 

45.19 

317 

25.10 

<M0L 

<M0L 

50 

ND 

NO 

99.9aM 

20 

go 

601 

46.01 

316 

25.56 

<MDL 

<MDL 

50 

ND 

ND 

99.999 

21 

EE3 

614 

47.99 

323 

26.66 

39900 

<MDL 

so 

1995000 

9.8762E+00 

NA 

22 

593 

35.77 

312 

19.87 

<MDL 

<MDL 

100 

ND 

ND 

99.999 

23 

611 

38.03 

322 

21.13 

62974 

<MDL 

100 

6297400 

9.9642E+00 

NA 

24 

1^3 

610 

38.91 

321 

21.62 

<MDL 

<MDL 

100 

ND 

ND 

99.999 

■1 

Special  Abbrei/iations:  NA^ Not  Applicable;  ND=Not  Detectable;  NRsNo  Record;  a  devsstandard  deviatioa 
*The  DRE  results  (or  samples  denoted  by  <MDI.are  calculated  based  on  a  value  of  one-half  the  MOL 


Extracted  Round  No:  21 , 23 

Extracted  Round  Amount:  2.00  grams  (3- inch)  (Extracted  round  samples  were  dluted  to  dssoKre  crystals  prior  to  analysis.) 

6.30  grams  (5- inch) 


MDL  for  Analysis:  0.007  pg^ml  RDX 

0.003 /jg^ml  TNT 

Surface  Area:  202  sq  cm  (3-  inch) 

632  sq  cm  (5-inch) 
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Table  F-3d 


CHAMBER  WIPES 


Chamber  toad:  . 

3-lnch 

5-inch  tf:.- 

.  Date: 

25  Aua94 

Test# 

ExploahreType: 

RDx! 

'Heatup  Time:. 

4.1  Hrs 

17 

Bcploahre  Source:  _ 

Spiked  . 

:  Thne  at  Setpoint:, 

6.0  Hrs 

Temperature  Setpoint  ^  _ 

550*F 

:c:  Cor^dc^  Time: , 

10.6  Hrs 

Wipe  # 

Location 

in 

System 

Operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Expiosive 

Amount  /  Surfsce  Area 

T 

•c 

fii!aa  3iiL^ 

HQ 

ma  /  cm* 

1 

Blank 

NA 

NA 

<MDL 

<MDL 

ND 

ND; 

2 

Floor 

513 

267 

<MDL 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

4 

Duct 

587 

308 

<MDL 

<MDL 

ND 

ND 

5 

Elbow 

587 

308 

<MDL 

<MDL 

ND 

ND 

6 

Fanblade 

587 

306 

<MDL 

<M0L 

ND 

ND 

7 

Coldspot 

382 

194 

<MDL 

<MDL 

ND 

NO 

8 

Rail 

573 

301 

<MDL 

<MDL 

ND 

ND 

Special  Abbreviations:  NA=Not  Applicable;  ND^sNot  Detectable:  NRsNo  Record 


MDL  for  Analysis:  0.4  ^g/smear  RDX 

025  ^g/smear  TNT 

SurfeceArea;  161sqcm 
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HGDTest  17 

3-inch  /  5-inch  Projectiles  -  RDX  -  (192  Rounds) 
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HGDTest  17 

3-inch  /  5-inch  Projectiles  -  RDX  -  (24  Rounds) 
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Figure  F-32  Test  17  -  CEM  Profile  -  1  minute  Intervals 


TESTIS 

Process  Conditions 

This  test  was  conducted  under  the  same  test  conditions  as  Test  8  and  13,  [6  hrs  at 
SSO^F  (288'*C),  24  175mm  projectiles  spiked  with  Comp  B].  The  railcar 
configuration  is  shown  in  Figure  D-33.  The  oxidizer  was  started  at  0348  hrs  on  27 
August  with  heat  going  to  the  chamber  at  0705  hrs.  Steady  state  was  reached  at 
1416  hrs.  Test  completed  was  at  2119  hrs  with  a  control  system  automatically 
initiated  shutdown. 

Specigi  Conditions 

•  Sampled  chamber  exhaust  gas  from  0705  to  1 225  hrs. 

Analytical  Considerations 

•  Spiked  projectile,  insulation,  and  chamber  wipe  samples  were  taken  the  next  day 
using  acetonitrile. 

Comments 

•  System  safety  shutdown  at  1516  hrs  due  to  high  collector  and  inlet 
temperatures.  Probably  false  temperature  reading  after  making  changes  in  Maples 
control;  back  on  at  1 545  hrs. 

CEM 

•  NOTE:  Spikes  in  CEM  at  about  1000  hrs  (approximately  400®F,  204®C)  in  NO^, 
CO,  and  THC. 
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Table  F-40 


Prajectile  Type: 

175  mm 

Date:^ 

27  Aug  94 

Test  # 

iEnplo^t^  Type: 

Comp  B  ' 

Heatup  Tlmei^ 

7.2  Hrs 

18 

Explosive  Source: 

Spiked 

:  Time  at  Setpoint:, 

7.0  Hrs 

660T 

Temperelurs  Setpoini: 

288*C 

CootdotMn  lime: 

12.2  Hrs 

Operating 

Temperature 


•F  8  dev 


599  16.92 


585  13.21 


574  13.69 


561  17.07 


570  12.42 


556 


5961  15.13 


585  13.26 


579  13.40 


571  11.56 


569  10.96 


569  13,65 


593  15.82 


580  11.65 


575  11.61 


569  11.88 


595  15.93 


Operating 

Temperature 


^  8  dev 


315  9.40 


307  7.34 


301  7.61 


294  9.48 


299  6.90 

291  10.03 

314  8.41 

307  7.37 

304  7.44 

299  6.42 

299  6.09 

299  7.58 

312  8.79 

305  6.47 

302  6.45 

301  6.25 

299  5.38 

298  6.60 

313  8.85  ‘ 

3161  7.99  ' 

7.21  ' 
3291  9.17  ' 

328  11.28  “ 
321  10.21  ” 


Explosive 

Concentation 


pg  /  ml  RDX  pg  /  ml  TNT 


<MDL  <MDL 


<MDL 


<MDL| 


<MDL 


<MDL 

<MDL 

<mdl' 

<mdl" 

<mdl“ 

<mdl" 

<mdl‘ 

<mdl" 

<mdl' 

<mdl" 

<fADL^ 

<MDL 

<MDL 

<mdl‘ 

<mdl" 

<mdl" 

0.0121 

<MDL 

24720 

<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


16694 


<MDL 


Sampling 

Dilution 


ml 


500 


500 


500 


500 


500 


Explosive 

Amount 


Explosive 

Amount  /  Surface  Area 


mg/cm* 


ND 


ND 


ND 


NO 


ND 


ND 


ND 


NO 


ND 


ND 


ND 


ND 


6.050 


ND 


20707000 


ND 


ND 


ND 


ND 


ND 


3.1461E-06 


ND 


1.0768E+01 


NO 


Special  Abbreviations;  NA= Not  Applicable;  ND=Not  Detectable;  NR^No  Record;  s  dev^standard  deviation. 
*The  DRE  resuls  for  samples  denoted  by  <MDL  are  calculated  based  on  a  value  of  one-half  the  MDL 

Extracted  Round  No:  23 

Extracted  Round  Amount:  20.707  grams 

MDL  for  Analysis:  0.004  ^g/ml  RDX 


0.004  ^g/ml  RDX 
0.0025  #ig/ml  TNT 


DRE* 


% 


on  ooQ 


99.999 


OQ  OOO 


99.999 


OO  OOQ 


99.999 


oo  ooo 

99.999 


99.999 


AQ  ooo 
99.9afi7 


GO  OOO 
99.9«Ia/ 


OO  OOO 
99.999 


99.999 


OO  ooo 

99.999 


OO  OOO 
9w.999 


99.999 


99.999 


OO  ooo 


99.999 


99.999 


OO  ooo 

99.999 


99.999 


OO  ooo 

99.999 


NA 


99.999 


Surface  Area:  1923  sq  cm 
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Table  F -41 


CHAMBER  WIPES 


Chamber  Load: 

175  mm 

Date: 

27  Aua  94 

Test# 

18 

Explosive  Type; 

Comp  B 

Heatup  Time: 

7.2  Hrs 

Explosive  Source: 

Spiked 

Time  at  Setpolnt:_ 

7.0  Hrs 

Temperature  Setpoint 

550’F 

288"C 

Cooldown  Time:  _ 

12.2  Hrs 

Operating 

Temperature 


F 


Operating 

Temperature 


C 


ir; 


Location 

in 

System 


Blank 


Floor 


Wall 


Duct 


Elbow 


Fanblade 


Coldspot 


Rail 


special  Abbreviations:  NA=Not  Applicable:  ND=Not  Detectable:  NR  =  No  Record 


MDL  for  Analysis:  0.4  ^g/smear  RDX 

025  ^g/smear  TNT 


Explosive 

Concentration  /  Smear 


/smear  RDX  jufl/ smear  TNT 


Explosive  Explosive 

Amount  Amount  /  Surtace  Area 


mq /cm® 


<MDL 


<MDL 


<MDL 


<MDL 

<MDL 


<MDL 


<MDL 


<MDL 


< 


< 


<MDL 


<MDL 


<MDL 


<MDL 


Surface  Area:  161  sq  cm 
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HGD  Test  18 

175mm  Projectiles  -  Comp  B  -  (96  Rounds) 


HGD  Test  1 8 

175mm  Projectiles  -  Comp  B  -  (96  Rounds) 


Figure  F-34  Test  18  -  CEM  Profile  -  1  minute  Intervals 


HGD  Test  18 

175mm  Projectiles  -  Comp  B  -  (96  Rounds) 
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HGD  of  Explosives  Test  Report 


F-102 


Hawthorne  AD 


Figure  F-35  Test  18  -  CEM  Profile  -  1  minute  intervals 


TEST  19 


Process  Conditions 

This  test  was  conducted  under  test  conditions  similar  to  Test  16  [700T  (371  **C) 
treatment  temperature,  24  MK  54  Depth  Bombs  containing  HBX  residue]  except  the 
treatment  time  was  decreased  from  32  to  24  hrs.  The  railcar  configuration  is  shown 
in  Figure  D-34.  The  oxidizer  was  started  at  0719  hrs  on  29  August  with  hot  gas  to 
the  chamber  at  0749  hrs.  System  reached  steady  state  at  0202  hrs  on  30  August 
and  test  was  completed  at  0202  hrs  on  31  August. 

Special  Conditions 

•  The  Maples  control  thermocouple  was  placed  in  the  center  nozzle  with  a  shield 
around  the  opening  to  prevent  a  draft.  Heatup  was  slower  than  Test  1 6. 

Analytical  Considerations 

•  Bomb  and  chamber  wipe  samples  were  taken  on  1  September  using  acetonitrile. 
Comments 

•  Elevated  readings  were  noted  on  the  CEM  during  heatup. 

•  Bombs  looked  clean  of  HBX  and  hot-melt  residue.  Chamber  had  a  well-defined 
area  (lengthwise  center  of  the  chamber  at  the  foot  of  the  wall)  covered  in  a 
granular  ashy  material  that  appeared  red  in  chamber  lighting  but  was  mostly  black 
in  the  sunlight.  There  was  a  dusty  appearance  on  ducts,  angles,  etc.  The  rest  of 
the  floor  area  had  a  gray  ashy  color,  lightly  dusty.  Sample  was  taken  of  this 
material. 

CEM 

•  NOTE:  Increase  in  CO  readings  over  several  hours,  this  could  be  due  to  tar 
burnoff. 

•  Spikes  at  about  0900  (approximately  400“F,  204®C)  in  the  NOx,  CO,  and  THC. 
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Table  F-42 


MINE/DEPTH  BOMB  WIPE  SAMPLES 


MCS4 

Mine/Depth  Bomb  Tvoe:  Depth  Bomb  Date:  29  Aug  94 

Test*  ExploAhmTvbe:  HBX  Heatup  Tfone:  18.7  Hrs 

19 

Emloshm  Source:  Demil  Time  at  Sebxtint  24.0  Hrs 

■  . 

1  Temperature  setpoint:  371-C  Cooldown  Time:  15.0  His 

Wipe# 

Operating 

Temperature 

Operating 

Temperature 

Explosive 

Cor>centration 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

DRE 

•F 

8  dev 

•c 

8  dev 

/^g 

mg /cm® 

% 

1 

733 

7.10 

390 

3.95 

<MDL 

<MDL 

ND 

ND 

NC 

2 

736 

9.20 

391 

5.11 

<MDL 

<MDL 

ND 

ND 

NC 

3 

726 

10.16 

386 

5.64 

<MDL 

<MDL 

ND 

ND 

NC 

4 

717 

8.05 

381 

4.47 

<MDL 

<MDL 

ND 

ND 

NC 

5 

724 

9.50 

384 

5.28 

<MDL 

<MDL 

ND 

ND 

NC 

6 

710 

6,76 

377 

3,75 

<MDL 

<MDL 

ND 

ND 

NC 

7 

737 

8.13 

392 

4.52 

<MDL 

0.0358 

0.036 

1.4733E-07 

NC 

8 

729 

7.15 

387 

3.97 

<MDL 

<MDL 

ND 

ND 

NC 

9 

730 

9.16 

388 

5.09 

<MDL 

<MDL 

ND 

ND 

Nci 

10 

725 

8.27 

385 

4.59 

<MDL 

<MDL 

ND 

ND 

NC 

11 

723 

7.77 

384 

4.32 

<MDL 

0.0334 

0.033 

1.3745E-07 

NC 

12 

721 

8.55 

383 

4.75 

<MDL 

<MDL 

ND 

ND 

NC 

13 

738 

7.22 

392 

4.01 

<MDL 

<MDL 

ND 

ND 

UC 

14 

734 

6.79 

390 

3.77 

<MDL 

<MDL 

ND 

ND 

NC 

15 

734 

7.46 

390 

4.14 

<MDL 

<MDL 

ND 

ND 

NC 

16 

727 

6.77 

386 

3.76 

<MDL 

0.0123 

0.012 

5.061 7E-08 

NC 

17 

723 

6.78 

384 

3.76 

<MDL 

<MDL 

ND 

ND 

NC 

18 

719 

7.27 

382 

4.04 

<MDL 

<MDL 

ND 

ND 

NC 

19 

738 

7.23 

392 

4.02 

<MDL 

<MDL 

ND 

ND 

NC 

20 

744 

6.88 

396 

3.82 

<M0L 

<MDL 

ND 

ND 

NC 

21 

737 

1  7.09 

392 

3.94 

<MDL 

<MDL 

ND 

ND 

NC 

22 

732 

6.79 

389 

3.77 

<MDL 

<MDL 

ND 

ND 

NC 

23 

743 

6.81 

395 

3.78 

<MDL 

<MDL 

ND 

ND 

NC 

24 

733 

8.07 

390 

4.48 

0.011 

<MDL 

0.011 

Nci 

. . j 

_ =J 

Special  Abbreviations:  NA 

=Not  App 

licable;  NC=Not  Calculable:  ND^^Not  Detectable;  NR=No  Record;  8devs=  standard  deviation. 

Estimated  Residue  Amount;  No  estimate  is  avaiiable  for  hot  melt  coated  items. 

MDL for  Analysis:  0.4  ^ig/smear  RDX 

0.25 /;g/smear  TNT 

Surface  Area:  243  sq  cm 
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Table  F-43 

CHAMBER  WIPES 


Chamber  Load: 

MK54 

Depth  Bomb 

Date: 

29  Aug  94 

Test  # 

19 

Explosive  Type: 

HBX 

Heatup  Time: 

18.7  Hrs 

Explosive  Source: 

Demil 

Time  at  Setpolnt:_ 

24.0  Hrs 

Temperature  Setpoint 

700"F 

371 ’C 

Cooldown  Time:  _ 

15.0  Hrs 

Location 

in 

System 


Operating 

Temperature 


F 


Operating 

Temperature 


c 


Explosive 

Concentration  /  Smear 


tiQ  /  smear  RDX 

yq  /  smear  TNT 

<MDLi 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

0.8828 

<MDL 

<MDL 

<MDL 

Explosive  Explosive 

Amount  Amount  /  Surface  Area 


mg  /cm^ 


Special  Abbreviations:  NA=Not  Applicable;  ND=Not  Detectable;  NR=No  Record 


MDL  for  Analysis:  0.4  ^/g/smear  RDX 

025  pg/smear  TNT 


Surface  Area:  161  sq  cm 
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Figure  F-36  Test  19  -  Average  Temperature  Profile  -  15  minute  Intervals 


HGD  Test  1 9 

MK  54  Depth  Bombs  -  HBX  -  (24  Items) 
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Figure  F-37  Test  19  -  CEM  Profile  -  1  minute  Intervals 
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Figure  F-38  Test  19  -  CEM  Profile  -  1  minute  Intervals 


TEST  20 

Process  Conditions 

This  test  was  conducted  under  test  conditions  similar  to  Test  10  and  15  [600°F 
(316**C)  treatment  temperature,  12  3-inch  and  12  5-inch  projectiles  spiked  with 
Yellow  D]  except  the  treatment  time  was  8  hrs.  The  railcar  configuration  is  shown  in 
Figure  D-35.  The  oxidizer  was  started  at  0348  hrs  on  3  September  with  heat  to  the 
chamber  at  0433  hrs.  Steady  state  was  reached  at  1328  hrs  and  the  test  was 
completed  at  2130  hrs. 

Analytical  Considerations 

•  Spiked  projectile  and  chamber  wipe  samples  were  taken  the  next  day  using  HPLC 
water. 

CEM 

•  NOTE:  Spikes  in  CO,  and  NOx  around  0800  (approximately  500°F,  260®C).  Also 
note  spike  in  temperature  around  this  same  time. 
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TaUe  F-44 


PROJECTILE  EXTRACT  SAMPLES 


3-inch 

Projectile  Type_ 

5-inch 

Oate: _ 

3Sep94 

T«8t  # 

.Billot  'iypB:_ 

Yellow  D 

Meati«>  Time: 

8.9  Hia 

20 

E]q>ioeiw»  Source:_ 

Spiked 

Time  at  Setpoint: _ 

8.0  Hrs 

BOOT 

.  Tempenitufe  Setpoint:  _ 

316^ 

.  Cooldown  Time: _ 

9.5  His 

SpecBl  Abbro/ialions;  NA= Not  Applicable;  ND^Not  Detectable;  NR^No  Record;  s  dev=standard  devbtioa 
•The  DRE  results  for  samples  denoted  by  <MDLare  calculated  based  on  a  value  of  one-haM  the  MDL 


Extracted  Round  No: 
Extracted  Round  Amount: 


MDL  for  Analysts: 
Surface  Area: 


2.41  grams  p-inch)  (Extracted  round  samples  were  dluted  to  dissolve  crystals  prior  to  enalysis.) 
7.04  grams  (S-inch) 

0.004 /igiml  Ammonium  Pterate 

202  sq  cm  (3- inch) 

632  sq  cm  (5- inch) 
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Table  F-45 


CHAMBER  WIPES 


Chamber  Load: 

3-inch 

5- inch 

Date:  _ 

3  Sep  94 

Test# 

Explosive  Type: 

Yellow  D  :  ■ 

Heatup  Time:  _ 

8.9  Hrs 

20 

Explosive  Source: 

Spiked';., 

Time  at  Setpoint: 

8.0  Hrs 

600*F 

Temperature  Setpoint: 

316*C 

Cooldown  Time:  __ 

9.5  Hrs 

Wipe  # 

Location 

in 

System 

Operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

//g  /  smear  Amm.  Picrate 

mg / cm® 

1 

Blank 

NA 

NA 

<MDL 

ND 

ND 

2 

Floor 

528 

276 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

ND 

ND 

4 

Duct 

608 

320 

<MDL 

ND 

ND 

5 

Elbow 

608 

320 

<MDL 

ND 

ND 

6 

Fanblade 

608 

320 

<MDL 

ND 

ND 

7 

Coldspot 

406 

208 

<MDL 

ND 

ND 

8 

Rail 

595 

313 

2.1 

2.1 

1.3043E-05 

Special  Abbreviations:  NA  =  Not Applicable;  ND  =  Not  Detectable;  NR  =  No  Record 


MDL  for  Analysis:  0.4  jug/smear  Ammonium  Picrate 

Surface  Area:  161sqcm 
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HGDTest20 

Projectiles  -  Yellow  D  -  (192  Rounds) 
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Figure  F-39  Test  20  -  Average  Temperature  Profile  -  1 5  minute  Intervals 


HGD  Test  20 

3-inch  /  5-inch  Projectiles  -  Yellow  D  -  (192  Rounds) 
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Figure  F-40  Test  20  -  CEM  Profile  -  1  minute  Intervals 


Table  F-46 


CHAMBER  WIPES 

Residue  Accumulation  from  a  Series  of  Tests 


Tests:  11-20 


mi 

Location 

in 

System 

operating 

Temperature* 

Operating 

Temperature* 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

"F 

mg  /  cm® 

Blank 

NA 

NA 

<MDL 

<MDL 

ND 

ND 

2 

Floor 

545 

285 

<MDL 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

[umiffliB 

ND 

ND 

Duct 

611 

322 

<MDL 

ND 

ND 

5 

Elbow 

611 

322 

<MDL 

<MDL 

ND 

ND 

6 

Fanblade 

611 

322 

<MDL 

<MDL 

ND 

li^nH 

Coldspot 

401 

205 

<MDL 

ND 

ND 

8 

Rail 

608 

320 

<MDL 

<MDL 

ND 

ND 

Special  Abbreviations:  NA=Not  Applicable;  NO- Not  Detectable;  NR  =  No  Record 
‘Average  operating  temperature  of  tests  1 1  —20.  Test  period  also  includes  test  C. 


MDL  for  Analysis:  1  ;jg/smear  RDX 

0.6  f;g/smear  TNT 

Surface  Area:  161sqcm 
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Test  D 

Process  Conditions 

This  test  was  conducted  on  480  inert  175nnm  projectiles  to  establish  the 
temperature  distribution  with  a  full  chamber  load  configuration  as  shown  in  Figure  D- 
37.  The  test  conditions  were  6  hrs  at  550®F  (288X).  The  oxidizer  was  started  at 
1408  hrs  on  8  September  with  heat  added  to  the  chamber  at  1525  hrs.  Steady 
state  was  reached  at  2340  hrs  and  the  test  was  completed  on  9  September  at  0541 
hrs  with  a  control  system  automatically  initiated  cooldown. 

Specigi  Cpnditigng 

•  Twenty-four  projectiles  were  palletized  on  a  standard  40  inch  by  48  inch  (102 
centimeters  by  122  centimeters)  metal  pallet  by  placing  one  projectile  in  every 
other  position  of  a  5-inch  projectile  nose  adapter  pallet.  The  chamber 
accommodated  20  pallets  in  two  tiers,  two  wide,  extending  lengthwise  from  the 
chamber  exhaust  duct  to  within  44  inches  (112  centimeters)  of  the  diffusers.  The  . 
pallets  were  placed  in  the  chamber  with  a  forklift. 

Comments 

•  Temperatures  of  the  projectile  ranged  from  491®F  (255®C)  at  the  center  of  the 
lower  tier  near  the  door  to  800®F  (427“C)  at  the  front  of  the  upper  tier  near  the 
diffusers. 
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Table  F-47 


SPECIAL  TEST  SAMPLES 


Chamber  Load: 

175  mm 

Date: 

6  Sep  94 

Test# 

Eiqpio^ve  Type: 

NA  . 

Heatup  Time: 

8.2  Hrs 

D 

Expioaiva  Source:  _ 

NA 

Time  at  Setpoint:^ 

6.0  Hrs 

550*F 

Temperature  Setpoint  _ 

288*C 

cooldown  Time:  _ 

18.3  Hrs 

No  samples  were  taken.  I 

NA=  Not  Applicable 
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175mm  Projectiles  -  (480  Inert  Rounds) 


Figure  F-41  TestD  -  Average  Temperature  Profile  -  15  minute  Intervals 


TEST  21 

Process  Conditions 

This  test  was  conducted  under  the  same  test  conditions  as  Test  19,  [24  hrs  at 
700°F,  (371®C)  24  MK  54  Depth  Bombs  containing  HBX  residue].  The  railcar 
configuration  is  shown  in  Figure  D-38.  The  oxidizer  was  started  at  1245  hrs  on  12 
September  with  heat  going  to  the  chamber  at  1345  hrs.  System  reached  steady 
state  at  2003  hrs  on  13  September  and  test  was  completed  at  1933  hrs  on  14 
September  with  an  operator  initiated  cooldown. 

Analytical  Considerations 

•  Bomb  and  chamber  wipe  samples  were  taken  the  next  day  using  acetonitrile. 

Comments 

•  Thermocouple  #18  may  have  been  measuring  chamber  air  temperature  during 
test.  It  was  found  on  the  chamber  floor;  unknown  if  it  was  dislodged  before  or 
after  test. 

•  System  safety  shutdown  at  1 500  hrs  due  to  high  collector  temperature  (wind 
gust  suspected);  restarted  at  1530  hrs. 

CEM 

•  Spikes  in  CO,  NO^,  and  THC  occur  at  approximately  400°F  (204°C)  during 
heatup. 
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Table  F-48 


MINE/DEPTH  BOMB  WIPE  SAMPLES 


Mina/Deplh  Bomb  Type: 

MC64 

Depth  Bomb 

Date:_ 

12  Sep  94 

Test# 

Explosive  Type: 

HBX 

Heatup  Time:^ 

30.3  Hrs 

21 

Explosive  Source: 

Demil 

Hme  at  Setpoint:. 

23.5  Hrs 

700*F . 

Temperature  Setpoiet: 

371*C 

Cootdown  TSne:. 

12.5  Hrs 

Wipe# 

Operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

ORE 

•F 

8  dev 

•c 

s  dev 

//g/smear  RDX 

/ig/smearTNT 

mg /cm? 

% 

1 

758 

7.63 

403 

4.24 

<MDL 

<MDL 

ND 

ND 

NC 

2 

752 

7.78 

400 

4.32 

<MDL 

<MDL 

ND 

ND 

NC 

3 

748 

9.01 

398 

5.00 

<MDL 

<MDL 

ND 

ND 

NC 

4 

735 

8.75 

390 

4.86 

<MDL 

<MDL 

ND 

ND 

NC 

5 

734 

9.74 

390 

5.41 

<MDL 

<MDL 

ND 

ND 

NC 

6 

731 

8.75 

388 

4.86 

5.0551 

2.716 

7.771 

3.1980E~05 

NC 

7 

750 

9.91 

399 

5.51 

1.1512 

<MDL 

1.151 

4.7374E-06 

NC 

8 

750 

9.81 

399 

5.45 

<MDL 

<MDL 

ND 

ND 

NC 

9 

751 

9.18 

399 

5.10 

<MDL 

0.7544 

0.754 

3.1045E-06 

NC 

10 

744 

10.22 

395 

5.68 

<MDL 

<MDL 

ND 

ND 

NC 

11 

739 

8.80 

393 

4.89 

<MDL 

<MDL 

ND 

ND 

NC 

12 

733 

10.23 

389 

5.69 

<MDL 

<MDL 

ND 

ND 

NC 

13 

754 

9.91 

401 

5.51 

<MDL 

<MDL 

ND 

ND 

NC 

14 

752 

8.03 

400 

4.46 

<MDL 

<MDL 

ND 

ND 

NC 

15 

749 

8.81 

399 

<MDL 

<MDL 

ND 

ND 

NC 

16 

739 

8.26 

393 

4.59 

<MDL 

<MDL 

ND 

ND 

NC 

17 

740 

9.09 

393 

5.05 

1.2513 

<MDL 

1.251 

5.1494E-06 

NC 

18 

642 

16.96 

339 

9.42 

<MDL 

<MDL 

ND 

ND 

NC 

19 

753 

7.86 

401 

4.37 

<MDL 

<MDL 

ND 

ND 

NC 

20 

759 

7.58 

404 

4.21 

<MDL 

<MDL 

ND 

ND 

NC 

21 

752 

8.25 

400 

4.58 

<MDL 

<MDL 

ND 

ND 

NC 

22 

746 

9.30 

397 

5.17 

1.3514 

<MDL 

1.351 

5.5613E-06 

NC 

23 

759 

7.63 

404 

4.24 

<MDL 

<MDL 

ND 

ND 

NC 

24 

746 

8.20 

397 

4.56 

<MDL! 

<MDL 

ND 

ND 

NC 

Special  Abbreviations:  NA= Not  Applicable;  NC= Not  Calculable;  ND=Not  Detectable;  NR=No  Record;  s  dev=standard  delation. 


Estimated  Residue  Amount;  No  estimate  is  available  for  hot  melt  coated  items. 

MDL  for  Analysis;  0.4  ^g/smear  RDX 

0.25  f/g/smear  TNT 

Surface  Area;  243  sq  cm 
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Table  F-49 


CHAMBER  WIPES 


MK54 

CltamberLoad: 

Depth  Bomb 

Date: 

12  Sap  94 

Test# 

explosive  Type: 

HBX 

; Heatup  Time:..  > 

30.3  Hrs 

21 

B^lmlve  Source; 

Oemil 

Time  at  Setpoint:^ 

23.5  Hrs 

TOO-F 

Temperature  Setpoint 

371*C 

.  •  Cooldown  Time:  _ 

12J5  Hrs 

Wipe# 

Location 

in 

System 

Operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive  1 

Amount  /  Surface  Area 

"F 

ua  t  smear  RDX  * 

HQ  /  smear  TNT 

UQ 

ma  /  cm* 

1 

Blank 

NA 

NA 

<MDL 

<MDL 

ND 

ND 

2 

Floor 

660 

349 

<MDL 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

1.3013 

<MDL 

1.3013 

8.0826E-06 

4 

Duct 

712 

378 

13013 

<MDL 

13013 

8.0826E-06 

5 

Elbow 

712 

378 

1.8513 

0.7167 

2568 

13950E-05 

6 

Fanblade 

712 

378 

<MDL 

<MDL 

ND 

ND 

7 

Coldspot 

541 

283 

<MDL 

<MDL 

ND 

ND 

8 

Rail 

707 

375 

<MDL 

1.0185 

1.0185 

!■■■■ 

■■■ 

lllllllllll^^ 

Special  Abbreviations:  NA^Not  Applicable;  NO -Not  Detectable;  NR=No  Record 


MDL  for  Analysis:  0.4  ^g/smear  RDX 

025  /ig/smear  TNT 

Surface  Area;  lOIsqcm 
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Figure  F"42  Test  21  -  Average  Temperature  Profile  -  15  minute  Intervals 


HGD  Test  21 

See  Figure  F-44  .  MK  54  Depth  Bomb  -  HBX  -  (24  Sawed  Ends) 
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HGD  Test  21 

Bomb  -  HBX  -  (24  Sawed  Ends) 
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Figure  F-44  Test  21  -  CEM  Profile  -  1  minute  Intervals 


Process  Conditions 

This  test  was  conducted  on  192  106mm  projectiles  in  a  railcar  configuration  as 
shown  in  Figure  D-39.  The  test  was  performed  on  168  inert  and  24  melted  out 
projectiles  which  contained  residues  of  Comp  A  explosive.  The  test  conditions  were 
6  hrs  at  550°F  (288°C).  The  oxidizer  was  started  at  0401  hrs  on  1 6  September  with 
the  system  in  process  at  0446  hrs.  Steady  state  was  reached  at  0805  hrs.  System 
went  into  a  control  system  automatically  initiated  cooldown  (error  in  initializing  run 
time)  at  1306  hrs  with  the  control  thermocouple  cooling  to  550°F  (288®C)  at  1325 
hrs.  Decision  was  made  not  to  restart  test;  test  was  concluded  after  5  hrs  20  mins 
treatment  time. 

Analytical  Considerations 

•  Samples  were  taken  from  the  chamber  and  spiked  projectiles  the  next  day. 
Projectile  sample  extraction  with  a  blend  of  acetonitrile  and  hexane  was  tedious. 
A  procedure  was  used  where  the  solvents  were  added  to  the  projectile,  plugged 
with  a  rubber  stopper,  and  rolled  for  15  minutes.  Sample  was  then  pipetted 
directly  from  the  projectile.  Care  was  taken  to  only  extract  the  acetonitrile  layer. 
There  was  much  variation  in  sample  appearance-some  were  clear,  some  cloudy, 
some  with  suspended  dark  solids. 

CiM 

«  Spikes  occurred  in  NO^,  CO,  and  THC  when  chamber  reached  approximately 
400°F  (204'’C)  during  startup. 
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Table  F-60 


PROJECTILE  EXTRACT  SAMPLES 


PfOjjeetiie  Type: 

106  mm 

Oate:_ 

16  Sep  94 

Test  # 

Explosive  Type: 

Comp  A-3 

HeatupTbne:^ 

3.3  Hrs 

22 

Explosive  ^rce: 

Demil 

IlmeatSetpoint:^ 

5.0  Hrs 

660T 

Temperature  setpoint: 

288*C 

Cooidown  Time:_ 

8.4  Hrs 

operating  Operating  Explosive  Sampling  Explosive  ExplosiN^ 

Round  #  Temperature _ Temperature _ Concentration _ Dilution  Amount  Amount  /  Surface  Area  DRE* 


•F 

8  dev 

•c 

s  dev 

pg/mi  RDX 

pg/ml  TNT 

ml 

1  mg /cm* 

% 

1 

611 

9.22 

322 

5.12 

0.017 

<MDL 

200 

3.400 

1  5.3797E-06 

OO  OOQ 

2 

636 

9.12 

336 

5.07 

0.0155 

<MDL 

200 

3.100 

99.999 

3 

619 

10.91 

326 

6.06 

0.0365 

<M0L 

200 

7.300 

1  1.1551E-05 

OO  OOQ 
99.9W 

4 

9.99 

315 

5.55 

0.0245 

<MDL 

200 

4.900 

OO  OOQ 
99.9«^ 

5 

611 

10.93 

322 

6.07 

<MDL 

<MDL 

200 

ND 

1  ND 

OO  OOO 

6 

601 

10.00 

316 

5.55 

0.0145 

<MDL 

200 

2.900 

OO  OOQ 
99.9t^ 

7 

620 

10.10 

327 

5.61 

<MDL 

<MDL 

200 

NO 

ND 

OO  OOQ 

8 

635 

12.62 

335 

7.01 

0.04 

<MDL 

200 

8.000 

1.2658E-05 

99.999 

9 

613 

10.86 

323 

6.03 

<MDL 

<MDL 

200 

ND 

ND 

OO  OOO 
99.999 

10 

11.24 

320 

6.24 

<MDL 

<MDL 

200 

ND 

ND 

99.999 

11 

322 

6.31 

<MDL 

<MDL 

200 

ND 

ND 

OO  OOQ 
99.999 

12 

600 

10.27 

315 

5.71 

<MDL 

<MDL 

200 

ND 

ND 

99.999 

13 

618 

10.54 

326 

5.86 

0.02 

<MDL 

200 

4.000 

6.3291  E-06 

OO  OOO 
99.999 

14 

618 

10.16 

326 

5.64 

<MDL 

<MDL 

200 

ND 

ND 

99.999 

15 

613 

11.56 

323 

6.42 

0.0175 

<MDL 

200 

3.500 

5.5380E-06 

99.999 

16 

604 

11.66 

318 

6.48 

<MDL 

<MDL 

200 

ND 

ND 

OO  OOQ 

99.999 

17 

601 

12.38 

316 

6.88 

<MDL 

<MDL 

200 

ND 

ND 

99.999 

18 

607 

10.02 

319 

5.57 

<MDL 

<MDL 

200 

ND 

ND 

OO  OOQ 
99.999 

19 

650 

12.47 

343 

6.93 

<MDL 

<MDL 

200 

ND 

ND 

99.999 

20 

614 

10.67 

323 

5.93 

<MDL 

<MDL 

200 

ND 

NO 

OO  OOO 
99.999 

21 

635 

11.34 

335 

6.30 

<MDL 

<MDL 

200 

ND 

ND 

99.999 

22 

610 

11.41 

321 

6.34 

<MDL 

<MDL 

200 

ND 

ND 

OO  OOQ 
99.999 

23 

636 

11.95 

336 

6.64 

<MDL 

<MDL 

200 

ND 

ND 

99.999 

24 

623 

■S3 

328 

6.70 

<MDL 

<MDL 

200 

ND 

ND 

OQ  QQQ 
99.999 

Special  Abbreviations:  NA= Not  Applicable;  ND=Not  Detectable;  NR=No  Record;  8dev=standard  deviation. 
*The  DRE  resufts  for  samples  denoted  by  <MDL  are  calculated  based  on  a  value  of  one~hatf  the  MDL 


Extracted  Ftound  No;  None 

Estimated  Round  Amount;  7  grams 

MDL  for  Analysis;  0.01  ;rg/ml  RDX 

0.006  f;g/ml  TNT 

Surface  Area;  632  sq  cm 
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Table  F-61 


Chamber  Load: 

106  mm 

Date: 

16  Sep  94 

Test# 

22 

Exploafvetype: 

CompA-3 

Heatup  time: 

3.3  Hrs 

exptostva  Source: 

Demil 

Time  at  Setpoint:_ 

5.0  Hrs 

'  Temperature  Setpoint 

550*F 

288*0 

Cooldown  Tima:  _ 

8.4  Hrs 

Location 

in 

System 


Blank 


Floor 


Wall 


Duct 


Elbow 


Fanblade 


Coldspot 


Rail 


Operating 

Temperature 


Operating 

Temperature 


c 

/  smear  RDX 

Explosive 

Concentration  /  Smear 


/  smear  TNT 


<MDL 


Explosive  Explosive 

Amount  Amourrt/ Surface  Area 


mg  /  cm» 


NO 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


special  Abbreviations:  NA=Not  Applicable;  ND=Not  Detectable;  NR=No  Record 

MDL  for  Analysis:  1  ^g/smear  RDX 

0.6  ^g/smear  TNT 


Surface  Area:  161  sq  cm 
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Projectiles  -  Comp  A-3  -  (192  Rounds) 


HGD  T0st  22 

106mm  Projectiles  -  Comp  A-3  -  (192  Rounds) 
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Figure  F-46  Test  22  -  CEM  Profile  -  1  minute  intervals 


TEST  23 

Process  Conditions 

This  test  was  conducted  on  96  1 75mm  projectiles  in  a  railcar  configuration  as  shown 
in  Figure  D-40.  The  test  was  performed  on  72  inert  and  24  melted  out  projectiles 
which  contained  residues  of  Comp  B  explosive.  The  test  conditions  were  6  hrs  at 
550*’F  (288**C).  The  oxidizer  was  started  on  the  afternoon  of  1 7  September  with  hot 
gas  flow  to  the  chamber  at  0405  hrs  on  1 8  September.  The  system  reached  steady 
state  operation  at  1 323  hrs  and  the  test  was  completed  at  1 924  hrs  with  a  control 
system  automatically  initiated  cooldown. 

Analytical  Considerations 

•  Samples  were  taken  from  the  chamber  and  projectiles  using  acetonitrile. 

Comments 

•  Flashing  of  residues  in  the  projectiles  were  noted  by  scorched  thermocouple 
probes. 

•  System  safety  shutdown  at  0712  hrs  due  to  high  collector  temperature  (erratic 
collector  operation);  hot  gas  flow  back  to  the  chamber  at  0805  hrs.  Power 
interruption  at  0730  hrs  on  19  September  knocked  system  out  of  automatic 
cooldown  mode;  reset  at  0745  hrs. 

CEM 

•  Spikes  at  about  0700  (approximately  400°F,  204*C).  There  are  several  spikes  in 
the  THC,  NOx,  and  CO. 
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Table  F-62 


Round  # 

Operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration 

Samplirtg 

Dilution 

Explosive 

Amount 

Bcpiosiva 

Amount  /  Surface  Area 

DRE‘ 

•F 

sdev 

8  dev 

pg/ml  RDX 

fjg  /  ml  TNT 

ml 

^9 

mg /cm? 

% 

1 

620 

4.66 

327 

2.59 

<MDL 

<MDL 

500 

ND 

ND 

OQ  QQQ 

2 

604 

6.98 

318 

3.88 

<MDL 

<MDL 

500 

ND 

ND 

OQ  OOQ 

3 

595 

5.99 

313 

3.33 

<MDL 

<MDL 

500 

ND 

ND 

OO  QOO 
99.999 

4 

581 

4.48 

305 

2.49 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

5 

587 

8.03 

308 

4.46 

<MDL 

<MDL 

500 

ND 

ND 

OO  OOQ 
99.999 

6 

572 

4.43 

300 

2.46 

<MDL 

<MOL 

500 

ND 

ND 

99.999 

7 

614 

4.77 

323 

2.65 

<MDL 

<MDL 

500 

ND 

ND 

OO  ooo 

99.999 

8 

604 

5.90 

318 

3.28 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

9 

597 

6.45 

314 

3.58 

<MDL 

<MDL 

500 

ND 

ND 

OO  ooo 
99.999 

10 

590 

7.30 

310 

<MDL 

<MDL 

500 

ND 

ND 

OO  OOO 
99.999 

11 

586 

8.27 

4.59 

<MDL 

<MDL 

500 

ND 

ND 

OO  OOO 
99.999 

12 

584 

6.07 

307 

3.37 

0.0105 

<MDL 

500 

5.250 

2.7301  E--06 

OO  OOO 
99.999 

13 

612 

4.57 

322 

2.54 

0.01 

<MDL 

500 

5.000 

2.6001  E-06 

99.999 

14 

623 

6.02 

328 

3.34 

0.01 

<MDL 

500 

5.000 

2.6001 E-06 

OO  ooo 
^.999 

15 

523 

7.14 

273 

3.97 

0.01 

<MDL 

500 

5.000 

2.6001  E-06 

99.999 

16 

589 

7.36 

309 

4.09 

<MDL 

<MDL 

500 

ND 

ND 

OO  OOQ 
99.9^ 

17 

581 

7.99 

305 

4.44 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

18 

580 

5.34 

304 

2.96 

0.0105 

<MDL 

500 

5.250 

2.7301  E-06 

OO  ooo 

99.999 

19 

614 

4.85 

323 

2.70 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

20 

!  635 

6.34 

335 

3.52 

<MDL 

<MDL 

500 

ND 

KD 

OQ  OOO 
99.999 

21 

610 

6.74 

321 

3.74 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

22 

643 

4.25 

339 

2.36 

<MDL 

<MDL 

500 

ND 

NO 

OQ  OOO 

23 

650 

4.38 

344 

2.43 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

24 

637 

4.11 

336 

2.28 

<MDL 

<MDL 

500 

ND 

ND 

OQ  OOQ 

special  Abbreviations:  NA= Not  Applicable;  ND^; Not  Detectable;  NR=No  Record;  sdev=  standard  delation. 
*The  DRE  resuls  for  samples  denoted  by  <MOL  are  calculated  based  on  a  value  of  one-half  the  MDL 


Extracted  Round  No; 
Estimated  Round  Amount 

MDL  for  Analysis: 


None 
20  grams 

0.01  #ig/ml  RDX 
0.006  ^rg/ml  TNT 


Surface  Area:  1 923  sq  cm 
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Table  F-53 


CHAMBER  WIPES 


Chamber  Load: 

175  mm  . 

Date: 

18  Sep  94 

Test# 

Explosive  Type: 

Comp  B 

Heatup  Time: 

9.3  Hrs 

23 

Explosive  Source: 

Spiked  .  . 

550*F 

Time  at  Setpoint;_ 

6.0  Hrs 

Temperature  Setpoint* 

288»C 

Cooldown  Time:  _ 

12.3  Hrs 

IIIIIIQI^QI^ 

Location 

in 

System 

Operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Amount  /  Surtace  Area 

T 

UQ  /  smear  RDX 

pg  /  smear  TNT 

pg 

ma /cm^ 

Blank 

NA 

NA 

<MDL 

<MDL 

ND 

ND 

2 

Floor 

483 

251 

<MDL 

■jjjHS 

ND 

ND 

3 

Wall 

NR 

NR 

1.0562 

4 

Duct 

604 

318 

<MDL 

<MDL 

ND 

ND 

5 

Elbow 

604 

318 

1.2012 

10.562 

11.7632 

7.3063E--05 

6 

Fanblade 

604 

318 

<MDL 

<MDL 

ND 

ND 

7 

Coldspot 

375 

191 

<MDL 

<MDL 

ND 

ND 

8 

Rail 

567 

297 

0.6036 

3.7491  E -06 

Special  Abbreviations:  NA=Not  Applicable;  ND=Not  Detectable:  NR  =  No  Record 


MDL  for  Analysis:  1  pg/smear  RDX 

0.6  fvg/smear  TNT 

Surfece  Area:  161  sq  cm 
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HGD  Test  23 

175mm  Projectiles  -  Comp  B  -  (96  Rounds) 


Figure  F-47  Test  23  -  Average  Temperature  Profile  -  1 5  minute  Intervals 


HGD  Test  23 

175mm  Projectiles  -  Comp  B  -  (96  Rounds) 
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TEST  24 

Process  Conditions 

This  test  was  conducted  under  the  same  test  conditions  as  Test  15,  [6  hrs  at  600°F 
(316°C),  12  3-inch  and  12  5-inch  projectiles  spiked  with  Yellow  DJ.  The  railcar 
configuration  is  shown  in  Figure  D-41.  The  oxidizer  was  started  at  0339  hrs  on 
20  September  with  the  system  in  process  at  0439  hrs.  Steady  state  was  reached  at 
1454  hrs.  Test  was  completed  at  0246  hrs  on  21  September  with  a  control  system 
automatically  initiated  cooldown. 

Analytical  Considerations 

•  Chamber  wipe  samples  were  taken  on  21  September  and  the  spiked  projectiles 
sampled  on  22  September  using  HPLC  water. 

Comments 

•  Power  interruption  at  1607  hrs;  oxidizer  was  restarted  at  1653  hrs.  Back  to 
steady  state  at  2154  hrs. 
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Table  F-54 


PROJECTILE  EXTRACT  SAMPLES 


ProJe^eType_ 

3-inch 

5- inch 

Date; 

20  Sep  94 

Test  # 

24 

Ei4)iosivsType;_ 

YeliowD 

Heatup  Tkne:_ 

10.2  Hrs 

Explosivs  Souroe^ 

Spiked 

Hme  atSetp(^f:_ 

11.9  Hrs 

Tsmpsistuis  86^x>irit;_ 

600T 

316^ 

Cooldown  Tin(ie;_ 

10.0  Hrs 

Operating 

Temperature 


^  I  sdev 


325  20.00 


327  21.77 


315  20.28 


24.20 


320  24.20 


318  23.67 


328  26.69 


322  24.09 


320  23.54 


315  19.18 


317  18.88 


312  18.07 


324  20.44 


317  17.92 


319  19.11 


318  22.53 


320  23:58 


314  22.65 


Bqslosive 

Concentation 


Ani  Amm.  Picrate 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


Explosive 

Amount  /  Surface  Area 


mg/cm^ 


ND 


ND 


1.0443E- 


ND 


DRE* 


% 


99.999 


99.999 


99.999 


99.999 


oo 


99.999 


oo  **>0^ 


99.999 


99.999 


99.999 


99.999 


99.999 


oo 


99.999 


99.999 


99.999 


oo 


99.999 


19 

lEia 

608 

42.77 

320 

23.76 

<MDL 

50 

ND 

ND 

99.999 

20 

EQ 

616 

45.56 

325 

25.31 

<MDL 

50 

ND 

ND 

99.999 

21 

lEd 

618 

44.41 

326 

24.67 

7270.433 

250 

1817608 

8.9981E+00 

NA 

22 

\m\ 

603 

32.69 

317 

18.16 

0.0045 

100 

0.450 

7.1203E-07 

99.999 

23 

H 

614 

33.81 

323 

18.78 

<MDL 

100 

ND 

ND 

99.999 

24 

m\ 

650 

44.35 

343 

24.64 

3286.699 

2000 

6573398 

1.0401E+01 

NA 

Specif  Abbreviations:  NAse  Not  Applicable;  ND=Not  Detectable;  NR=No  Record;  s  dev=standard  deviatioa 
*The  DRE  results  for  samples  denoted  by  <MDL  are  calculated  based  on  a  value  of  one-half  the  MDL 


Extracted  Round  No; 
Extracted  Round  Amount; 


MDL  for  Analysis; 


Surface  Area; 


21,24 

1.82  grams  ^inch) 

6.57  grams  {5-inch) 

0.1  ftglrri  Ammonium  Piaate 

202  sq  cm  (3- inch) 

632  sq  cm  (5- inch) 
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Table  F-55 


CHAMBER  WIPES 


3- inch 

Chamber  Load: 

5-inch 

Ome: 

20  Sep  94 

Test# 

IExplofl$ve  Type: 

Yellow  D 

Heatup  Time:  . 

10.2  Hrs 

24 

Spiked 

Time  at  Setpoint:^ 

11.9  Hrs 

Expl  osive  Source: 

600*F 

316*C 

Conddown  Time:  ^ 

10.0  Hrs 

Temperature  Setpoint: 

Wipe# 

Location 

in 

System 

Operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

•F 

•c 

PQ  /  smear  Amm.  Picrate 

HQ 

mg  /  cm* 

1 

Blank 

NA 

NA 

<MDL 

ND 

ND 

2 

Floor 

492 

256 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

ND 

ND 

4 

Duct 

599 

315 

<MDL 

ND 

ND 

5 

Elbow 

599 

315 

<MDL 

ND 

ND 

6 

Fan  blade 

599 

315 

<MDL 

ND 

ND 

7 

Coldspot 

418 

214 

<MDL 

ND 

nd| 

8 

Rail 

577 

303 

3.3540E-05[] 

i.  . 

1 

Special  Abbreviations:  NAs  Not  Applicable;  ND^Not  Detectable;  NR  =  No  Record 


MDL  for  Analysis:  0.4 /ug/smear  Ammonium  Picrate 

Surface  Area:  161sqcm 
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HGD  Test  24 

3-inch  /  5-inch  Projectiles  -  Yellow  D  -  (192  Rounds) 
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HGD  Test  24 

3-inch  /  5-inch  Projectiles  -  Yellow  D  -  (192  Rounds) 
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Figure  F-50  Test  24  -  CEM  Profile  -  1  minute  Intervals 


TEST  25 

Process  Conditions 

This  test  was  conducted  under  the  same  test  conditions  as  Test  19  and  21,  (24  hrs 
at  700®F  (371  ®C),  24  MK  54  Depth  Bombs  containing  HBX  residue).  The  railcar 
configuration  is  shown  in  Figure  D-42.  The  oxidizer  was  started  at  1445  hrs  on  21 
September  with  heat  to  the  chamber  at  1610  hrs.  Steady  state  was  reached  at 
2354  hrs.  Test  was  completed  at  2355  hrs  on  22  September  with  a  control  system 
automatically  initiated  cooldown. 

Analytical  Considerations 

•  Chamber  wipe  and  depth  bomb  samples  were  taken  on  24  September  using 
acetonitrile. 

CEM 

•  NOTE:  The  CO  concentration  increases  significantly  over  several  hours,  most 
likely  due  to  the  burnoff  of  the  hot  melt. 

•  Spikes  in  the  CO,  NOx,  and  THC  are  noted  when  chamber  has  warmed  up  to 
approximately  400®F  (204“C). 
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Table  F-6e 


MINE/DEPTH  BOMB  WIPE  SAMPLES 


Mine/Depth  Bomb  Type: 

MK64 

Depth  Bomb 

Date;_ 

21  Sep  94 

Test  # 

E]4>l08iveType: 

HBX 

HeatupTime:_ 

7.7  Hrs 

25 

Explosive  Soorcet 

Demil ' 

Time  at  Setpoint:  _ 

24.0  Hrs 

TOOT 

Tempersiure  Setpoint: 

371*C 

Cootdown  Tiine:_ 

13.6  Hrs 

Wipe  # 

Operating 

Temperature 

Operating 

Temperature 

Exploeive 

Cor>cenlratk>n 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

DRE 

T 

8  dev 

•c 

8  dev 

^g/smear  RDX 

;/g/smearTNT 

mg /cm® 

% 

1 

757 

6.80 

403 

3.78 

1.7518 

<MDL 

1.752 

7.2091  E-06 

NC 

2 

752 

6.15 

400 

3.42 

<MDL 

<MDL 

ND 

ND 

NO 

3 

752 

7.31 

400 

4.06 

<MDL 

<MDL 

ND 

NO 

NCI 

4 

731 

7.09 

388 

3.94 

1.4014 

<MDL 

1.401 

NC 

5 

737 

6.22 

392 

3.45 

<MDL 

<MDL 

NO 

NO 

NC 

6 

729 

10.98 

387 

6.10 

1.9019 

<MDL 

1.902 

7.8267E-06 

NC 

7 

756 

7.49 

402 

4.16 

<MDL 

<MDL 

ND 

ND 

NC 

8 

750 

6.40 

399 

3.55 

<MDL 

<MDL 

ND 

ND 

NC 

9 

745 

6.45 

396 

3.58 

1.3514 

<MDL 

1.351 

5.561 3E-06 

NC 

10 

738 

5.98 

392 

3.32 

1.8519 

<MDL 

1.852 

7.621 0E«-06 

NC 

11 

729 

6.65 

387 

3.70 

1.8018 

<MDL 

1.802 

7.4148E-06 

NC 

12 

732 

8.19 

389 

4.55 

1.5015 

<MDL 

1.502 

6.1790E-06 

NC 

13 

752 

7.07 

400 

3.93 

<MDL 

<MDL 

NO 

NO 

NC 

14 

752 

6.48 

400 

3.60 

<MDL 

<MDL 

NO 

NO 

NC 

15 

745 

8.26 

396 

4.59 

<MDL 

<MDL 

NO 

NO 

NC 

16 

737 

7.28 

392 

4.05 

<MDL 

<MDL 

NO 

NO 

NC 

17 

740 

6.65 

393 

3.69 

<MDL 

<MDL 

ND 

ND 

NC 

18 

729 

387 

3.93 

2.6026 

<MDL 

2.603 

1.0710E-05 

NC 

19 

751 

6.88 

399 

3.82 

<MDL 

<MDL 

ND 

ND 

NC 

20 

755 

8.12 

401 

4.51 

1.8519 

<MDL 

1.852 

7.621  OE-06 

NC 

21 

757 

11.93 

403 

6.63 

1.1512 

<MDL 

1.151 

4.7374E-06 

NC 

22 

752 

7.62 

400 

4.23 

<MDL 

<MDL 

ND 

ND 

NC 

23 

756 

9.41 

402 

5.23 

1.001 

<MDL 

1.001 

NC 

24 

746 

7.63 

396 

4.24 

<MDL 

<MDL 

ND 

NO 

NC 

Special  Abbreviations:  NA=  Not  Applicable;  NC=Not  Calculable;  NO=Not  Detectable;  NR=No  Record;  s  devs standard  deMation. 


Estimated  Residue  Amount;  No  estimate  is  available  for  hot  melt  coated  items. 

MOL  for  Analysis:  0.4^g/smearRDX 

0.25  ^ig/smear  TNT 

Surface  Area:  243  sq  cm 
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Table  F -67 

CHAMBER  WIPES 


Chamber  Lxiad: 

MK54 

Depth  Bomb 

Date: 

21  Sep  94 

Test# 

Explosive  Type: 

HBX 

Heatup  Time: 

7.7  Mrs 

25 

Explosive  Source: 

Demil 

Time  at  Setpoint:_ 

24.0  Hrs 

.  Temperature  Setpoint: 

700“F 

371*C 

Cooldown  Time:  _ 

13.6  Hrs 

Special  Abbreviations:  NA=Not  Applicable;  ND  =  Not  Detectable;  NR  =  No  Record 


MDL  for  Analysis:  0.4  f;g/smear  RDX 

0.25  ^g/smear  TNT 


Surfece  Area:  161  sq  cm 
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Test  25 

HBX  -  (24  Sawed  Ends) 
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Figure  F-51  Test  25  -  Average  Temperature  Profile  -  15  minute  Intervals 


HGD  Test  25 

IK  54  Depth  Bomb  -  HBX  -  (24  Sawed  Ends) 


Figure  F-52  Test  25  •  CEM  Profile  -  1  minute  Intervals 


HGD  Test  25 

Bomb  -  HBX  -  (24  Sawed  Ends) 
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Figure  F-53  Test  25  -  C EM  Profile  -  1  minute  Intervals 


TEST  26A 

Process  Conditions 

This  test  was  conducted  on  MK  25  Ship  Mines  in  a  railcar  configuration  as  shown  in 

Figure  D-43.  The  test  conditions  were  the  same  as  Test  11,  [32  hrs  at  700°F 

(37 IX),  3  MK  25  Ship  Mines  spiked  with  TNT  explosive].  The  oxidizer  was  started 

at  1 042  hrs  on  25  September  with  hot  gas  flow  to  chamber  at  1125  hrs. 

Special  Conditions 

•  The  railcar  contained  3  whole  ship  mines  previously  spiked  by  Weston  with  5  lbs 
(2.3  kg)  each  of  TNT  over  the  hot-melt  and  two  halves  of  an  inert  ship  mine  that 
was  treated  in  Test  11.  The  spiked  ship  mines  had  4  each,  3-inch  (8 
centimeters)  diameter  holes  ground  into  the  casing  plus  a  flanged  opening  into  the 
charge  chamber. 

Comments 

•  System  safety  shutdown  at  1309  hrs;  positive  chamber  pressure.  Smoke  was 
observed  coming  from  the  oxidizer  stack  which  is  normally  clear.  NOx,  CO,  and 
total  hydrocarbon  CEM  readings  at  maximum  scale.  Temperature  readings  of  ship 
mines  on  left  side  near  door  ranged  from  577  to  2379®F  (303  to  1304®C).  The 
oxidizer  was  restarted  at  1316  hrs  but  smoke  was  seen  in  oxidizer  stack  and 
coming  from  chamber  door  track. 

•  System  safety  shutdown  at  1 323  hrs  from  loss  of  thermal  oxidizer  burner  flame; 
accompanied  by  audible  hiss  as  a  mine  flashed.  Temperature  readings  of  ship 
mines  on  right  side  near  diffusers  ranged  from  840  to  1128®F  (449  to  609®C). 
The  oxidizer  was  restarted  at  1 328  hrs  and  the  airflows  were  set  up  to  ventilate 
the  chamber  with  fresh  air. 

•  Audible  hisses  occurred  at  1 332  and  1 336  hrs  with  increased  smoke  emissions. 
Temperature  readings  of  the  ship  mine  on  the  right  side  near  the  door  ranged  from 
882  to  1 178®F  (472  to  637®C). 

•  At  1400  hrs  the  maximum  chamber  temperature  was  800®F  (427®C)  and 
declining.  The  CEM  readings  were  onscale  but  had  spent  about  40  minutes 
above  maximum  scale.  The  flue  gas  collector  was  not  operational. 
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•  The  next  morning  the  chamber  was  examined.  There  was  no  visible  damage  to 
the  chamber  or  its  fixtures.  The  ship  mine  casings  were  not  split  or  obviously 
distorted.  Most  surfaces  were  heavily  coated  with  soot.  There  were  pools  of 
hot-melt  that  had  run  out  of  the  holes  in  the  ship  mine  casings  onto  the  railcar 
bed.  One  had  a  splash  pattern  indicating  molten  hot-melt  had  spewed  from  the 
fill  plug  when  the  contents  flashed.  The  collector  was  cleaned,  lubricated,  and 
returned  to  service. 
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5  Ship  Mines  -  TNT  -  (5  Items) 
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1200 
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FiguTG  F-55  TGSt26A  -  AvGragG  TempGraturG  Profile  -  15  second  Intervals 


HGD  of  Explosives  Test  Report 


F-149 


Hawthorne  AD 


Figure  F-56  Test  26A  -  CEM  Profile  -  15  minute  Intervals 


HGD  Test  26A 
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Figure  F-57  Test  26A  -  GEM  Profile  -  1  minute  Intervals 


TESTZgp 

Process  Conditions 

Test  26A  was  resumed  as  Test  26B  on  26  September  to  complete  decontamination 
of  the  MK  25  Ship  Mines  and  any  explosive  residue  remaining  in  the  chamber  and  the 
system.  The  oxidizer  was  started  at  0925  hrs  with  hot  gas  to  the  chamber  at  1010 
hrs.  Steady  state  was  reached  at  2054  hrs  and  the  test  was  completed  at  0524  hrs 
on  28  September  with  a  control  system  automatically  initiated  cooldown.  The 
oxidizer  was  shutdown  and  the  system  put  in  an  operator  controlled  cooldown  at 
0707  hrs  so  maintenance  could  reroute  the  fuel  supply  piping. 

Analytical  Considerations 

•  Ship  mine  and  chamber  wipe  samples  were  taken  on  29  September  using 
acetonitrile. 

Qpmmgntg 

•  Most  of  the  soot  observed  in  earlier  inspection  was  gone;  some  left  in  stagnant 
area  between  outlet  duct  and  door.  Reddish  ash  was  observed  in  the  diffuser  end 
ship  mine  and  heavy  black  ash  was  seen  in  the  door  end  mines. 

CEM 

•  There  were  no  peaks  in  the  CEM  or  temperature  readings  to  indicate  resumed 
flashing  in  the  chamber. 

•  However,  high  CO  readings  probably  indicate  that  hot  melt  was  still  burning  off. 
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Table  F-68 


MINE/DEPTH  BOMB  WIPE  SAMPLES 


MK26 

MinefDepiti  Bonto  Type; . 

Ship  Mine 

Date: 

25  Sep  94 

Test# 

Ei^osive  Type; 

TNT 

Heatup  Time; 

17.1  Hrs 

26 

Explosive  Source: 

Old  Spike 

Time  at  Setpoint;  _ 

32.S  Hrs 

700*F  ■  ^  , 

Ten^reture  Setpoint: 

371*C  .  • 

Cooldown  Time;  _ 

13.9  Hrs 

Wipe  # 

Operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

DRE* 

•F 

s  dev 

•c 

8  dev 

//g/smetf  RDX 

pg/smearTNT 

mg  /  cm2 

* 

1 

762 

14.05 

406 

781 

<MDL 

<MDL 

ND 

ND 

99.999 

2 

762 

14.05 

406 

781 

<MDL 

<M0L 

ND 

NO 

99.999 

3 

741 

1261 

394 

781 

<MDL 

<MDL 

ND 

ND 

99.999 

4 

741 

1261 

394 

7.01 

<MDL 

<M0L 

NO 

NO 

99.999 

5 

742 

8.65 

430 

<MDL 

<MDL 

ND 

ND 

99.999 

6 

742 

8.65 

395 

480 

<MDL 

<MDL 

ND 

ND 

99.999 

7 

719 

13.35 

382 

7.41 

<MDL 

<MDL 

ND 

ND 

99.999 

8 

719 

13.35 

382 

7.41 

<MDL 

<MDL 

ND 

ND 

99.999 

9 

784 

16.98 

418 

9.43 

<MDL 

<MDL 

ND 

ND 

99.999 

10 

784 

16.98 

418 

9.43 

<MDL 

<MDL 

ND 

ND 

99.999 

11 

752 

11.26 

400 

656 

<MDL 

<MDL 

ND 

ND 

99.999 

12 

752 

11.26 

400 

656 

<MDL 

<MDL 

ND 

ND 

99.999 

Special  Abbreviations:  N  As  Not  Applicable;  NOsNot  Detectable;  NRsNo  Record;  s  devsstandard  deviation. 
*The  DRE  results  for  samples  denoted  by  <MDL  are  calculated  based  on  a  value  of  one-half  the  MDL 


Estimated  Residue  Amount 

19  grams 

MDL  for  Analysis: 

1  pg/smear  RDX 

0.6  pg/smear  TNT 

Surface  Area: 

232  sq  cm  (approxirrete) 
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Table  F-69 

CHAMBER  WIPES 


Test# 

26 


Chamber  Load: 
Explosive  Type: 

Explosive  Source: 
^Temperature  Setpoint 


MK25 
Ship  Mine: 


Old  Spike : 

700“F 
371  "C 


25  Sep  94 


Heatup  Time:  17.1  Hrs 

Time  at  Setpoint:  32.5  Hrs 

Cooldown  Time;  13.9  Hrs 


Location 

in 

System 


Blank 


Floor 


Fanblade 


Coldspot 


operating  Operating 

Temperature  Temperature 


Explosive 

Concentration  /  Smear 


/  smear  RDX  uo/ smear  TNT 


<MDL 

ND 

<MDL 

<MDL 

ND 

<MDL 

<MDL 

ND 

<MDL 

<MDL 

ND 

Explosive  Explosive 

Amount  Amount  /  Surfece  Area 


mg/ cm2 


ND 


ND 


ND 


1.1372E-05 


ND 


Special  Abbreviations:  NA=Not  Applicable;  ND=Not  Detectable;  NR  =  No  Record 

MDL  for  Analysis:  1  pg/smear  RDX 

0.6  pg/smear  TNT 


Surface  Area:  161  sq  cm 
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HGD  Test  26B 

MK  25  Ship  Mines  -  TNT  -  (5  Items) 
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Figure  F-58  Test  26B  -  Average  Temperature  Profile  -  1 5  minute  Intervals 


%  ‘uojjBJiuaouoo  3  00 
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Figure  F-59  Test26B  -  C EM  Profile  -  1  minute  Intervals 


TEST  28 


Process  Conditions 

This  test  was  conducted  under  the  same  test  conditions  as  Test  22,  [6  hrs  at  550°F 
(288°C),  24  106mm  projectiles  containing  Comp  A-3  residue).  The  railcar 
configuration  is  shown  in  Figure  D-44.  The  oxidizer  was  started  at  0955  hrs  on 
29  September  with  heat  going  to  the  chamber  at  1041  hrs.  Steady  state  was 
reached  at  1531  hrs  and  the  test  was  completed  at  2201  hrs  with  a  control  system 
automatically  initiated  cooldown. 

Analytical  Considerations 

•  Projectile  and  chamber  wipe  samples  were  taken  the  next  day  using 
acetontrile/hexane . 

Comments 

CEM 

•  No  peaks  were  noted  on  the  CEM  or  temperature  probes. 
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Table  F-60 


PROJECTILE  EXTRACT  SAMPLES 


Pn^ctile  Type: 

106  mm 

Oate:^ 

29  Sep  94 

Test  # 

28 

ExploMve  Type: 

CompA-3 

..  Heatup Time:_ 

4.8  Hrs 

Explosive  Source: 

Demll 

Time  at  Setpolnt:_ 

6.5  Hrs 

Temperaiure  Setpc^t: 

660T  . 

288^ 

Cooldovm  Time:_ 

8.5  Hrsj 

Operating 

Temperature 


T 


Operating 

Temperature 


^  8  dev 


Explosive 

Concentration 


pg/ml  RDxUg/ml  TNT 


Sampling 

Dilution 


mi 


200 


200 


200 


200 


200 


Explosive 

Amount 


11.300 


8.380 


11.580 


3.300 


2.400 


ND 


10. 


2.800 


NO 


6.820 


10.900 


NO 


NO 


6.340 


NO 


NO 


NO 


NO 


5.340 


NO 


NO 


NO 


NO 


2.420 


Explosive 

Amount  /  Surface  Area 

DRE* 

mg  /  crn^ 

% 

1.7880E-05 

99.999 

1.3259E-05 

99.999 

1.8323E-05 

99.999 

5.221 5E-06 

99.999 

3.7975E-06 

ND 

99.999 

1.7342E-05 

99.999 

4.4304E-06 

99.999 

ND 

99.999 

1.0791E-05 

99.999 

1.7247E-05 

99.999 

ND 

99.999 

ND 

99.999 

1.0032E--05 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

8.4494E~06 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

3.8291  E-06 

99.999 

0.04 


0.0279 


.0419 


<M0L 


<M0L 


<MOL 


0.0238 


<MOL 


<M0L 


0.0166 


0.026 


<MOL 


<M0L 


0.0132 


<M0L 


<MOL 


<MOL 


<M0L 


0.0132 


<MOL 


<MOL 


<MOL 


<M0L 


0.0121 


Special  Abbreviations:  NA=Not  Applicable;  ND=Not  Detectable;  NRs  No  Record;  s  devsstandard  deviation. 
*The  ORE  results  for  samples  denoted  by  <MDL  are  calculated  based  on  a  value  of  one-half  the  MDL 


Extracted  Round  No: 
Estimated  Round  Amount; 

MDL  for  Analysis: 


None 
7  grams 

0.01  ^g/ml  ROX 
0.006  fig/ml  TNT 


Surface  Area;  632  sq  cm 
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Table  F-ei 


CHAMBER  WIPES 


Chamber  toad: 

106  mm 

Date: 

29  Sep  94 

Test# 

Explosive  Type: 

Comp  A-3 

Heatup  Time: 

4.8  Hrs 

28 

Demil 

Time  at  Setpoint:^ 

6.5  Hrs 

Explosive  Source: 

550*F 

288*C 

Cooldown  Time:  ^ 

8.5  Hrs 

Temperatore  Setpoint 

1  Wipe  # 

Location 

in 

System 

Operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Amount  /  Surbce  Area 

•F 

"C 

iii'iftJiiLiiliiuJi 

Mg 

ma  /  cm* 

1  1 

Blank 

NA 

NA 

<MDL 

<MDL 

ND 

ND 

2 

Floor 

467 

242 

<MDL 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

4 

Duct 

582 

306 

<MDL 

<MDL 

ND 

ND 

5 

Elbow 

582 

306 

<MDL 

<MDL 

ND 

ND 

6 

Fanblade 

582 

306 

<MDL 

<MDL 

ND 

ND 

7 

Coldspot 

388 

198 

<MDL 

<MDL 

ND 

ND 

8 

Rail 

555 

291 

1.011 

1 .6598 

2.6708 

1.6589E-05 

Special  Abbreviations;  NAsNot  Applicable;  NDsNot  Detectable;  NRsNo  Record 


MDL  for  Analysis:  1  ^g/smear  RDX 

0.6  fig/smear  TNT 

Surface  Area:  161sqcm 


HGD  of  Explosives  Test  Report 


F-158 


Hawthorne  AD 


HGD  Test  28 

106mm  Projectiles  -  Comp  A-3  -  (192  Rounds) 
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Figure  F-60  Test  28  -  Average  Temperature  Profile  -  15  minute  Intervals 


HGD  TEST  28 

Projectiles  -  Comp  A-3  -  (192  Rounds) 
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Figure  F-61  Test  28  -  CEM  Profile  -  15  minute  Intervals 


TEST  27 

Process  Conditions 

This  test  was  conducted  under  the  same  test  conditions  as  Test  23,  [6  hrs  at  550°F 
(288**C),  24  1 75mm  projectiles  containing  Comp  B  residue).  The  railcar  configuration 
is  shown  in  Figure  D-45.  The  oxidizer  was  started  at  0519  hrs  on  1  October  with 
heat  to  the  chamber  at  0604  hrs.  Steady  state  was  reached  at  1319  hrs  and  the 
test  was  completed  at  2142  hrs  with  a  control  system  automatically  initiated 
cooldown. 

Special  Conditions 

•  All  24  demilitarized  projectiles  were  placed  in  the  two  racks  at  the  diffuser  end  of 
the  car.  The  control  thermocouple  was  located  in  right  rack,  one  row  behind  the 
demilitarized  projectiles. 

Analytical  Considerations 

•  Chamber  wipe  and  projectile  samples  were  taken  using  acetonitrile. 

Comments 

CEM 

•  Peaks  were  noted  on  the  CEM  from  0807  to  0905  hrs.  Temperature  readings  at 
1 5  second  intervals  during  this  period  showed  peaks  at  projectile  temperatures  of 
375  to  400°F  (191  to  204“C)  with  increases  in  temperature  of  50  to  500°F  (28 
to  278**C).  There  was  a  distinct  peak  per  each  projectile. 
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Table  F~62 


PfOlBctiie  Typdr 

175  mm 

Dat8:_ 

1  Oct  94 

Test  # 

27 

ExplotfM  TypA: 

Comp  B 

Heatup  Time:_ 

7.2  Hrs 

Bipio^  Source: 

Demil 

Time  at  Setpoint:_ 

8.4  Hrs 

Temperebire  Setpoint 

660T 

288»C 

Cooidown  Time;_ 

12.5  Hrs 

Operating 

Temperature 


sdev 


Operating  Explosive  Sampling  Explosive 

Temperature  Concentration  Dilution  Amount 


^  I  sdev  l/ig/ml  RDx|pg/ml  TNt|  ml  |  pg 


Explosive 

Amount  /  Surface  Area 


mg/ cm2 


Special  Abbreviations;  NA= Not  Applicable;  NDs^Not  Detectable;  NR^No  Record;  s  dev=standard  deviation. 
*The  DRE  resuks  for  samples  derK>ted  by  <MDL  are  calculated  based  on  a  value  of  one -half  the  MDL. 

Extracted  Round  No:  None 


Estimated  Round  Amount: 
MDL  for  Analysis: 

Surface  Area: 


20  grams 

0.01  /;g/ml  RDX 
0.006  fig/ml  TNT 


Surface  Area:  1 923  sq  cm 
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1 

590 

30.78 

310 

17.10 

<MDL 

<MDL 

ND 

ND 

99.999 

2 

585 

27.74 

307 

15.41 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

3 

582 

28.37 

306 

15.76 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

4 

580 

28.18 

304 

15.66 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

5 

580 

28.38 

304 

15.77 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

6 

579 

29.97 

304 

16.65 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

7 

594 

31.77 

312 

17.65 

0.0125 

<MDL 

6.250 

3.2501  E-06 

99.999 

8 

592 

29.48 

311 

16.38 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

9 

584 

307 

16.23 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

10 

587 

30.39 

308 

16.88 

<MDL 

<MDL 

■K!S] 

ND 

ND 

99.999 

11 

593 

31.03 

312 

1724 

<MDL 

<MDL 

500 

ND 

ND 

OQ  OQQ 

12 

591 

32.83 

311 

18.24 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

13 

602 

36.21 

317 

20.12 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

14 

599 

34.34 

315 

19.08 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

15 

593 

34.05 

312 

18.92 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

16 

596 

34.83 

313 

19.35 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

17 

602 

35.09 

317 

19.49 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

18 

625 

48.23 

329 

26.79 

0.0105 

<MDL 

500 

5.250 

2.7301  E-06 

99.999 

19 

636 

52.29 

336 

29.05 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

20 

615 

42.53 

324 

23.63 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

21 

601 

38.69 

316 

21.49 

0.0125 

0.0087 

500 

10.600 

5.5122E-06 

99.999 

22 

605 

41.01 

318 

22.78 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

23 

BAD 

NA 

BAD 

NA 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

24 

615 

— 

44.78 

324 

24.88 

<MDL 

<MDL 

500 

ND 

ND 

99.999 
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Table  F- 63 


CHAMBER  WIPES 


.  :  .  Chamber  Load: 

175  mm 

Date;  _ 

1  Oct  94 

Test# 

■  27 

Explosive  Type; 

Comp  B 

Heatup  Time:  _ 

7.2  Hrs 

Explosive  Source; 

Spiked 

Time  at  Setpoint 

8.4  Hrs 

.  Temperature  Setpoint 

550*F 

288*C 

Cooldown  Time:  _ 

12.5  Hrs 

Location 

in 

System 


Blank 


Floor 


Wall 


Duct 


Elbow 


Fanblade 


Coldspot 

Rail 


Operating 

Temperature 


Operating 

Temperature 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


Explosive  Explosive 

Amount  Amount  /  Surface  Area 
mg  /cm2 


<MDL 


<MDL 

< 

<MDL 

< 

special  Abbreviations:  NA=rNot  Applicable;  ND  =  Not  Detectable;  NR  =  No  Record 

MDL  for  Analysis:  1  ftg/smear  RDX 

0.6  fjg/smear  TNT 


Surface  Area;  161  sq  cm 
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HGD  Test  27 

175mm  Projectiles  -  Comp  B  -  (96  Rounds) 


Figure  F-62  Test  27  -  Average  Temperature  Profile  -  15  minute  Intervals 


HGD  Test  27 

175mm  Projectiles  -  Comp  B  -  (96  Rounds) 
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Figure  F-63  Test  27  -  Average  Temperature  Profile  -  1 5  second  Intervals 


HGD  Test  27 

175  mm  Projectiles  -  Comp  B  -  (96  Rounds) 
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1  gurt  F--64  Test  27  -  CEM  Profile  -  15  minute  Intervals 


HGD  Test  27 

175mm  Projectiles  -  Comp  B  -  (24  Rounds) 
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Figure  F-65  Test  27  -  GEM  Profile  -  1  minute  Intervals 


TEST  29 

Process  Conditions 

This  test  was  conducted  under  the  same  test  conditions  as  Test  15  and  24,  [6  hrs  at 
600°F  (316°C),  12  3-inch  and  12  5-inch  projectiles  spiked  with  Yellow  D].  The 
railcar  configuration  is  shown  in  Figure  D-46.  Started  oxidizer  at  0834  hrs  on  2 
October  with  heat  to  the  chamber  at  0919  hrs.  Steady  state  was  reached  at  1717 
hrs  and  test  was  completed  at  2320  hrs  with  a  control  system  automatically  initiated 
cooldown. 

Analytical  Considerations 

•  Chamber  wipe  and  spiked  projectiles  samples  were  taken  the  next  day  using 
HPLC  water. 

Comments 

•  System  safety  shutdown  at  1138  hrs  due  to  high  collector  temperature  (collector 
actuator  and  gate  binding).  Oxidizer  was  restarted  at  1203  hrs  with  hot  gas  flow 
at  1  233  hrs. 

•  Temperature  peaks  were  noted  at  projectile  temperatures  of  about  500°F 
(260°C)  with  increases  of  up  to  200°F  (1 12°C). 

•  The  collector  slide  gate  was  replaced  and  the  actuator  was  serviced. 

CEM 

•  There  are  peaks  observed  between  1330  and  1450  hrs  (approximately  500°F, 
260°C)  then  it  flattens  out. 
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TaUe  F-64 


PROJECTILE  EXTRACT  SAMPLES 


3-inch 

Projectile  Type  5-inch 

Date: 

2  Oct  94 

Test  # 

29 

Explosive  Typet  Yellow  0 

Heatup  Time: _ 

8.0  Hrs 

Exploeive  Source:  Spiked 

SOtTF 

Time  at  Setpr^nL* _ 

6.0  Hrs 

Temperalufe  Sehwint:  316^: 

Cooldown  Time: _ 

21.4  Hrs 

Round  # 

Size 

Operating 

Temperature 

Operating 

Temperature 

Bq>io8ive 

Concentation 

Sampling 

Dilution 

Explosive 

Amount 

Explosiva 

Amount  /  Surface  Area 

DRE* 

•F 

s  dev 

•c 

s  dev 

pgAnl  Amra  Picrate 

ml 

pg 

mg  /  cm* 

% 

1 

SB3 

657 

9.87 

347 

5.48 

<MDL 

100 

ND 

ND 

99.999 

2 

650 

12.68 

343 

7.05 

<MDL 

100 

ND 

ND 

99.999 

3 

QQ] 

627 

9.70 

331 

5.39 

<MDL 

100 

ND 

ND 

99.999 

4 

625 

6.76 

330 

3.76 

<MDL 

50 

ND 

ND 

99.999 

5 

QQI 

645 

7.30 

341 

4.05 

<MDL 

50 

ND 

ND 

99.999 

6 

HRl 

641 

7.07 

338 

3.93 

0.0054 

50 

0.270 

1.3366E-06 

99.999 

7 

660 

7.43 

349 

4.13 

<MDL 

50 

ND 

ND 

99.999 

8 

QQI 

652 

7.70 

345 

4.28 

<MDL 

50 

ND 

ND 

99.999 

9 

pm 

647 

8.11 

341 

4.51 

<MDL 

50 

ND 

ND 

99.999 

10 

BHil 

632 

11.15 

333 

6.19 

<MDL 

100 

ND 

ND 

99.999 

11 

cm 

632 

12.33 

333 

6.85 

<MDL 

100 

ND 

ND 

99.999 

12 

Mill 

6.64 

327 

3.69 

<MDL 

100 

ND 

ND 

99.999 

13 

652 

12.56 

344 

6.98 

<MDL 

100 

ND 

ND 

99.999 

14 

661 

8.05 

349 

4.47 

<MDL 

100 

ND 

ND 

99.999 

15 

642 

12.34 

339 

6.85 

<MDL 

100 

ND 

ND 

99.999 

16 

Ed 

636 

8.30 

335 

4.61 

<MDL 

50 

ND 

ND 

99.999 

17 

642 

8.34 

339 

4.63 

<MDL 

50 

ND 

ND 

99.999 

18 

Ed 

634 

7.09 

334 

3.94 

<MDL 

50 

ND 

ND 

99.999 

19 

Ed 

653 

7.35 

345 

<MDL 

50 

NO 

ND 

99.999 

20 

Ed 

655 

7.50 

346 

4.17 

<MDL 

50 

ND 

ND 

99.999 

21 

Ed 

662 

7.75 

350 

4.31 

6010 

250 

1502500 

7.4381  E+00 

NA 

22 

Hfil 

637 

13.29 

336 

7.38 

<MDL 

100 

ND 

ND 

99.999 

23 

EBB! 

658 

12.37 

348 

6.87 

<MDL 

100 

ND 

ND 

99.999 

24 

Eld 

692 

7.71 

367 

4.28 

2230 

2000 

4460000 

7.0570E+00 

NA 

=J 

Special  Abbreviations;  NA= Not  Applicable;  ND=Not  Detectable;  NR=NoRecad;  s  devstandard  deviation 
*The  ORE  results  for  samples  denoted  by  <MOL  are  calculated  based  on  a  value  of  one-half  the  MDL 


Extracted  Round  No; 
Extracted  Round  Amount: 


21,24 

1.50  9'ams  (3— inch)  (Extracted  round  samples  were  diuted  to  dissolve  crystals  prior  to  analysis.) 
4.46  grams  (5- inch) 


MDL  ftjr  Analysis:  0.004  fig/rri  Ammonium  Picrate 


Surface  Area:  202  sq  cm  (3-  inch) 

632  sq  cm  (5-inch) 
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Table  F-65 


CHAMBER  WIPES 


3- inch 

Chamber  Load; 

5- inch  ■ 

Date;  _ 

2  Oct  94 

Test# 

29 

Explosive  Type; 

Yellow  D 

Heatup  Time; 

8.0  Hrs 

Explosive  Source: 

Spiked ' ' 

Time  at  Setpoint:__ 

6.0  Hrs 

600*F 

Temperature  Setpoint: 

316*C 

Cooldown  Time:  __ 

21.4  Hrs 

Wipe  # 

'IH 

■Him 

Opeiating 

Temperature 

Explosive 

Concentration  /  Smear 

Expio  sive 

Amount 

Explosive 

Amount  /  Surface  Area 

•F 

•c 

pg/ smear  Amm.  Picrate 

mg / cm* 

1 

Blank 

NA 

NA 

<MDL 

ND 

ND 

2 

Floor 

551 

288 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

ND 

ND 

4 

Duct 

625 

329 

<MDL 

ND 

ND 

5 

Elbow 

625 

329 

<MDL 

ND 

ND 

6 

Fanbiade 

625 

329 

<MDL 

ND 

ND 

7 

Coldspot 

427 

219 

<MDL 

ND 

ND 

8 

Rail 

608 

320 

<MDL 

ND 

ND 

Special  Abbreviations:  NA  =  Not  Applicable;  ND=Not  Detectable;  NR  =  No  Record 


MDL  for  Analysis:  0.4  ^g/smear  Ammonium  Picrate 

Surface  Area;  161sqcm 
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Figure  F-66  Test  29  -  Average  Temperature  Profile  -  15  minute  Intervals 


HGD  Test  29 

3-inch  /  5-inch  Projectiles  -  Yellow  D  -  (192  Rounds) 
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Figure  F-67  Test  29  -  Average  Temperature  Profile  -  15  second  Intervals 


HGD  Test  29 

3-inch  /  5-inch  Projectiles  -  Yellow  D  -  (192  Rounds) 


HGD  of  Explosives  Test  Report 


F-173 


Hawthorne  AD 


Figure  F-68  Test  29  -  CEM  Profile  -  15  minute  Intervals 


HGD  Test  29 

inch  /  5-inch  Projectiles  -  Yellow  D  -  (192  rounds) 
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Figure  F-69  Test  29  -  CEM  Profile  -  1  minute  Intervals 


Table  F-66 


CHAMBER  WIPES 

Residue  Accumulation  from  a  Series  of  Tests 


Tests:  1-29 


Wipe# 

Location 

in 

System 

Operating 

Temperature* 

Operating 

Temperature* 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

ti. 

o 

•c 

ua  /  smear  RDX 

pg  /  smear  TWT 

/jg 

mg  /cm^ 

1 

Blank 

NA 

NA 

<MDL 

<MDL 

ND 

ND 

2 

Floor 

521 

272 

<MDL 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

4 

Duct 

608 

320 

<MDL 

<MDL 

ND 

ND 

5 

Elbow 

608 

320 

1.8018 

<MDL 

1.8018 

1.1191E-05 

6 

Fanblade 

608 

320 

<MDL 

<MDL 

ND 

ND 

7 

Coldspot 

410 

210 

<MDL 

<MDL 

ND 

ND 

8 

Rail 

582 

306 

1.001 

1.094 

2.095 

1J012E-05 

Special  Abbreviations:  NA^Not  Applicable;  ND=Not  Detectable;  NR=No  Record 

*Average  operating  temperature  of  tests  2,  4~29.  Test  period  also  includes  tests  1,3,  B2.  B3,  B4,  C,  D. 


M  DL  for  Analysis:  1  //g/smear  RDX 

0.6  ^ig/smear  TNT 


Surface  Area:  161sqcm 
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Test  "96" 

Process  Conditions 

This  test  was  conducted  on  96  melted  out  175mm  projectiles  which  contained 
residues  of  Comp  B  explosive.  The  partial  chamber  load  configuration  is  shown  in 
Figure  D-48.  Test  conditions  were  2  hrs  at  550°F  (288*0.  The  oxidizer  was  started 
at  1 21 2  hrs  on  1 3  October  with  heat  to  the  chamber  at  1 257  hrs.  Steady  state  was 
reached  at  0149  hrs  on  14  October  and  the  test  was  completed  at  0350  hrs  with  a 
control  system  automatically  initiated  cooldown. 

Special  Conditions 

•  The  test  was  performed  as  a  preliminary  test  to  a  full  chamber  load  test  with  480 
projectiles.  The  effects  of  the  increased  quantity  of  explosive  residue  (  4  times 
greater  than  previous  tests)  on  system  operation  was  studied. 

•  The  projectiles  were  palletized  as  described  in  Test  D.  Four  pallets  of  melted  out 
projectiles,  two  wide  by  two  high,  were  placed  in  the  chamber  near  the  diffusers. 
The  control  thermocouple  was  located  in  a  pallet  of  inert  projectiles  behind  the 
melted  out  projectiles. 

Comments 

•  A  power  interruption  occurred  at  1427  hrs.  The  oxidizer  was  restarted  at  1444 
hrs;  back  in  process  at  1518  hrs. 

•  Temperature  peaks  were  noted  at  projectile  temperatures  of  about  400°F  (204*0. 

•  System  operation  was  not  effected  by  the  increased  quantity  of  explosive. 


HGD  of  Explosives  Test  Report 


F-176 


Hawthorne  AD 


Table  F-67 


PROJECTILE  EXTRACT  SAMPLES 


Projectile  Type: 

175  mm 

Date:_ 

13  Oct  94 

Test# 

"96" 

Explosive  Type: 

Comp  B  . 

Heatup  Time:  _ 

12.9  Hrs 

Explosive  Source: 

Demi! 

Time  at  Setpoint:  _ 

2.0  Hrs 

Temperature  Setpoint: 

WOT 

288*C 

Cooldown  Time:  _ 

10.7  Hrs 

operating  Temperature 


Explosive 

Concentration 


/ml  RDX  ug/ml  TNT  ml 


<MDL  <MDL  500 


Sampling  I  Explosive 


Explosive 


Dilution  I  Amount  | /Amount  /  Surface  Area 


mg  /  cm^ 


Range  for  alt  projectiles: 

eiOT -795®F  (321*C -424'C)|  <MDL|  <MDL 


Special  Abbreviations:  NA=Not  Applicable;  ND=Not  Detectable;  NR=No  Record;  s  dev=standard  deviation. 
*The  DRE  results  for  samples  denoted  by  <MDL  are  calculated  based  on  a  valuoof  one-halt  the  MDL 

Extracted  Round  No:  None 

Estimated  Round  Amount  20  grams 

MDL  for  Analysis:  0.01  figfml  RDX 

0.006  TNT 


Surfece  Area:  1923  sq  cm 
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HGD  Test  "96" 

175mm  Projectiles  -  CompB  -  (96  Rounds) 
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Figure  F-70  Test  “96“  -  Average  Temperature  Profile  -  15  minute  Intervals 
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Figure  F-71  Test  "96"  -  Average  Temperature  Profile  -  15  second  Intervals 


Projectiles  -  Comp  B  -  (96  Rounds) 
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Figure  F-72  Test  "96"  -  CEM  Profile  -  15  minute  Intervals 
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Figure  F-73  Test  "96"  -  CEM  Profile  -  1  minute  Intervals 


TEST  30 


Process  Conditions 

This  test  was  conducted  on  480  demilitarized  175mm  projectiles  in  a  full  chamber 
load  configuration  as  shown  in  Figures  D-49  and  D49a.  Test  conditions  were  6  hrs 
at  550°F  (288°C).  The  oxidizer  was  started  at  0637  hrs  on  15  October  with  hot  gas 
flow  to  the  chamber  at  0700  hrs.  Steady  state  was  reached  at  0600  hrs  on  16 
October  and  the  test  was  completed  at  1 203  hrs  with  a  control  system  automatically 
initiated  cooldown. 

Special  Conditions 

•  The  test  was  performed  as  a  trial  test  before  the  arrival  of  USACHPPM  for  stack 
sampling.  The  projectiles  were  palletized  and  arranged  in  the  chamber  as 
described  in  Test  D.  Thermocouple  probes  (32  TVA  and  6  DZB)  were  installed  in 
38  projectiles.  The  measurement  of  the  chamber  temperatures  was  omitted. 

Analytical  Considerations 

•  Projectile  and  chamber  wipe  samples  were  taken  on  18  October  using 
acetonitrile.  From  the  38  projectiles  that  were  monitored  for  temperature,  the 
twenty-two  TVA  and  two  DZB  projectiles  with  the  lowest  average  steady  state 
temperatures  were  sampled. 

Comments 

•  Temperature  peaks  were  noted  during  heatup  from  0922  until  1830  hrs.  There 
was  a  projectile  temperature  spread  of  about  280°F  (156°C)  during  steady  state 
operation. 

CEM 

•  Peaks  were  noted  on  the  CEM  during  heatup  from  0855  to  1600  hrs  with 
maximum  readings  at  1 1 30  to  1145  hrs. 

•  NOTE:  The  peaks  in  the  CEM  correspond  to  the  times  when  "flashes"  are 
observed  in  the  temperature  probes. 
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Table  F-es 


PROJECTILE  EXTRACT  SAMPLES 


PK^ctiie  Type: 

175  mm  ? 

Date:_ 

15Cct94 

:  Test# 

30 

Expiotdve  Type: 

:  Comp  B 

Heatup  Time;  _ 

23.0  Hrs 

Explosive  Source: 

Demil  : 

Time  atSetpbint;_ 

6.0  Hrs 

Temperature  Setpoirtf: 

660T: 

288^: 

Cooldown  Time:  _ 

18.0  Hrs 

Opomting  Operating  Bcplosiw  Sampling  Explosivs  Explosive 

Round  #  Tamparatura _ Temparatura _ ConcanWtIon _ Dilution  Amount  Amount  /  Surface  Area  DRE* 


_ !L_ 

»dev 

•c 

s  dev 

/ig/ml  BOX 

^g/ml  TNT 

ml 

/ig 

mg  /  cm* 

% 

1 

4.^ 

2.60 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

2 

■1^ 

4.74 

316 

2.63 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

3 

594 

4.86 

312 

2.70 

<MDL 

<M0L 

500 

ND 

ND 

99.999 

4 

556 

4.82 

291 

2.68 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

5 

688 

3.55 

364 

1.97 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

6 

706 

3.02 

375 

1.68 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

7 

619 

5.72 

326 

3.18 

<MDL 

<M0L 

500 

ND 

ND 

99.999 

8 

589 

6.54 

310 

3.63 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

9 

599 

6.93 

315 

3.85 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

10 

579 

6.40 

304 

3.56 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

11 

592 

5.77 

311 

3.21 

<MDL 

<M0L 

500 

ND 

ND 

99.999 

12 

617 

6.24 

325 

3.47 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

13 

658 

8.12 

348 

4.51 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

14 

625 

7.18 

329 

3.99 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

15 

644 

6.94 

340 

3.86 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

16 

613 

7.11 

323 

3.95 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

17 

634 

6.88 

335 

3.82 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

18 

668 

5.46 

353 

3.04 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

19 

721 

3.13 

383 

1.74 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

25 

728 

2.62 

387 

1.46 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

31 

704 

4.16 

373 

2.31 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

32 

677 

3.07 

358 

1.70 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

E 

569 

6.03 

298 

3.35 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

F 

576 

5.18 

302 

2.88 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

Special  Abbreviations:  NA= Not  Applicable;  ND=Not  Detectable;  NR=No  Record;  s  dev=standard  dmeation. 
*The  DRE  resuts  for  samples  denoted  by  <MDL  are  calculated  based  on  a  value  of  one-half  the  MDL 


Extracted  Round  No:  None 

Estimated  Round  Amount;  20  grams 

MDL  for  Analysis:  0.01  ^rg/ml  RDX 

0.006  fjg/ml  TNT 

Surface  Area;  1923  sq  cm 
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Table  F-69 


CHAMBER  WIPES 


Chamber  toad: 

175  mm 

Date: 

15  Oct  94 

Test# 

Explosive  Type: 

CompB 

Heatup  Time: 

23.0  Hrs 

30 

Spiked 

Time  at  Setpoint:^ 

6.0  Hrs 

Explosive  Source: 

550*F 

Temperature  Setpoint 

288*0 

Cooldotivn  Time:  _ 

18.0  Hrs 

Wipe# 

Location 

in 

operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

ua  t  smear  RDX 

UQ  1  smear  TNT 

ua 

mg  /  cm® 

1 

Blank 

NA 

NA 

<MDL 

<MDL 

NO 

ND 

2 

Floor 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

4 

Duct 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

5 

Elbow 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

6 

Fanblade 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

I  7 

Coldspot 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

8 

Rail 

NR 

NR 

3.3534 

3.4327 

6.7861 

42150E-05 

I 

! 

Special  Abbreviations:  NAsNot  Applicable;  NDsNot  Detectable:  NR=No  Record 


MDL  for  Analysis:  1  fig/smear  RDX 

0.6  //g/smear  TNT 

Surfece  Area:  161  sq  cm 
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HGDTest  30 

175mm  Projectiles  -  Comp  B  -  (480  Rounds) 
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Figure  F-74  Test  30  -  Average  Temperature  Profile  -  15  minute  Intervals 


HGD  Test  30 

1 75mm  Projectiles  -  Comp  B  -  (480  Rounds) 
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Figure  F-75  Test  30  -  Average  Temperature  Profile  -  1 5  second  Intervals 


HGD  of  Explosives  Test  Report 


F-187 


Hawthorne  AD 


Figure  F-76  Test  30  -  CEM  Profile  -  15  minute  Intervals 


HGD  Test  30 

Projectiles  -  Comp  B  -  (480  Rounds) 
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Figure  F-T?  Test  30  -  CEM  Profile  -  1  minute  Intervals 


TEST  31 

Process  Conditions 

This  test  was  conducted  under  the  same  test  conditions  as  Test  30,  [(6  hrs  at 
SSO^F,  (288*’C)  480*1 75mm  projectiles  containing  Comp  B  residue].  The  chamber 
configuration  is  shown  in  Figures  D-50  and  D-50a.  The  oxidizer  was  started  at  0614 
hrs  on  20  October  with  hot  gas  flow  to  the  chamber  at  0714  hrs.  Steady  state  was 
reached  at  0049  hrs  on  21  October  and  the  test  was  completed  at  0650  hrs  with  a 
control  system  automatically  initiated  cooldown. 

Special  Conditions 

•  This  test  was  the  first  in  a  series  of  four  tests  for  atmospheric  emissions  sampling 
of  the  exhaust  stack  by  USACHPPM.  The  data  will  be  used  In  an  application  for  a 
NPED  permit  for  production  mode  operation  of  the  system. 

•  USACHPPM  began  stack  sampling  for  particulates,  total  hydrocarbons,  NOx,  CO, 
and  SO2  at  1140  hrs  but  sampling  was  discontinued  at  1305  hrs  due  to  a  broken 
glass  joint  in  the  sample  train.  Stack  sampling  for  metals  was  taken  from  0530 
to  0630  hrs  the  morning  of  21  October.  (Their  results  are  detailed  in 
Appendix  G.) 

Analytical  Considerations 

•  Projectile  and  chamber  wipe  samples  were  taken  using  acetonitrile.  From  the  38 
projectiles  that  were  monitored  for  temperature,  the  twenty-two  TVA  and  two 
DZB  projectiles  with  the  lowest  average  steady  state  temperatures  were  sampled. 

Comments 

•  USACHPPM  had  a  problem  with  a  pitot  tube  connection  at  1020  hrs.  The  system 
was  placed  in  manual.  USACHPPM  repaired  the  connection  and  heatup  was 
resumed  at  1035  hrs.  System  safety  shutdown  at  1042  hrs  due  to  high  collector 
temperature  (probably  due  to  manual  manipulation  of  the  system).  Oxidizer  was 
restarted  at  1 050  hrs  with  heat  to  the  chamber  at  1117  hrs. 
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•  Temperature  and  CEM  peaks  were  noted  during  heatup  from  0845  until  1 500  hrs. 

•  It  appears  that  the  CEM  peaks  correspond  to  the  times  when  the  shells  are 
autoigniting  (thermal  degrading). 


HGD  of  Explosives  Test  Report 


F-190 


Hawthorne  AD 


Table  F-70 

PROJECTILE  EXTRACT  SAMPLES 


.  ./  .Prc^l^teType:  .  . 

175  mm 

Date:_ 

19  Oct  94 

Tek# 

Explo^  Type: 

CompB 

Heatup  Time:  _ 

17.6  Hrs 

31 

;  Btplo^  i^ioe: :  ^ 

Demil  ;  ,...  i  \  • 

Time  at  Setpoint;  _ 

6.0  Hrs 

660T 

Temperature  Setpoint: 

■  Cooidown  Time:_ 

16.9  Hrs 

Operating  I  Operating  |  Explosive  ISampling  I  Explosive  I  Explosive 


Round  #  I  Temperature  |  Temperature  |  Concentration _ |  Dilution  \  Amount  lAmount  /  Surface  Area  I  PRE* 


sdev 

•c 

s  dev 

pg/ml  RDX 

^g  /  ml  TNT 

ml 

/ig 

mg /cm? 

% 

1 

602 

9.25 

317 

5.14 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

2 

591 

9.46 

311 

5.26 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

3 

580 

9.99 

305 

5.55 

<MDL 

<M0L 

500 

ND 

ND 

99.999 

4 

9.77 

319 

5.43 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

5 

699 

6.66 

371 

3.70 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

6 

704 

6.98 

373 

3.88 

<MDL 

<MDL 

500 

ND 

ND 

7 

605 

10.38 

318 

5.77 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

8 

■1^ 

10.46 

320 

5.81 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

9 

606 

11.14 

319 

6.19 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

10 

586 

10.98 

308 

6.10 

0.011 

<MDL 

500 

5.500 

2.8601  E-06 

99.999 

11 

596 

10.93 

313 

6.07 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

12 

613 

11.33 

323 

6.30 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

13 

634 

10.02 

335 

5.56 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

14 

642 

11.18 

339 

6.21 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

15 

658 

10.16 

348 

5.64 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

16 

614 

11.63 

323 

6.46 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

17 

659 

10.88 

348 

6.05 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

18 

660 

10.53 

349 

5.85 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

19 

747 

8.04 

397 

4.46 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

23 

777 

8.81 

414 

4.89 

<MDL 

0.0075 

500 

3.750 

1.9501E-06 

99.999 

24 

772 

7.66 

411 

4.26 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

32 

686 

Tirg 

363 

3.37 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

E 

576 

10.14 

302 

5.64 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

F 

554 

8.76 

290 

4.86 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

Speciat  Abbreviations:  NAs Not  Applicable:  ND= Not  Detectable:  NR^No  Record:  s  dev= standard  deviation. 
*The  DRE  resuks  for  samples  denoted  by  <MDL  are  calculated  based  on  a  value  of  one-half  the  MDL. 


Extracted  Round  No;  None 

Estim  ated  Round  Amount;  20  grams 

MDL  Ibr  Analysis;  0.01  ^g/ml  ROX 

0.006  fig/ml  TNT 

Surface  Area;  1923  sq  cm 
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Table  F-71 


CHAMBER  WIPES 


Chamber  Ijoad: 

175  mm 

Date: 

19  Oct  94 

Test# 

31 

Explosive  Type: 

Comp  B 

Heatup  Time; 

17.6  Hrs 

Explosive  Source: 

Spiked 

Time  at  Setpoint:^ 

6.0  Hrs 

550-F 

Temperature  Setpoint 

288*C 

Cooldown  Time;  _ 

16.9  Hrs 

Wipe  # 

Location 

in 

System 

operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

'F 

•c 

UQ  /  smear  RDX 

UQ  /  smear  TNT 

pg 

mg/ cm2 

1 

Blank 

NA 

NA 

<MDL 

<MDL 

ND 

ND 

2 

Floor 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

4 

Duct 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

5 

Elbow 

NR 

<MDL 

1.6975 

1.6975 

6 

Fanblade 

NR 

NR 

<M0L 

<MDL 

ND 

ND 

I  7 

Coldspot 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

8 

Rail 

NR 

NR 

3.8038 

4.3381 

8.1419 

5,0571  E -05 

I  - 

Special  Abbreviations:  NA=Not  Applicable;  NDsNot  Detectable;  NRsNo  Record 


MDL  for  Analysis:  1  pg/smear  RDX 

0.6  /;g/smear  TNT 


Surfece  Area:  161  sq  cm 


HGD  of  Explosives  Test  Report 


F-192 


Hawthorne  AD 


HGD  Test  31 

175mm  Projectiles  -  Comp  B  -  (480  Rounds) 
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Figure  F-78  Test  31  -  Average  Temperature  Profile  -  15  minute  Intervals 


HGD  Test  31 

175mm  Projectiles  -  Comp  B  -  (480  Rounds) 
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Figure  F-79  Test  31  -  Average  Temperature  Profile  -  15  second  Intervals 


HGD  Test  31 

Projectiles  -  Comp  B  -  (480  Rounds) 


Figure  F-80  Test  31  -  CEM  Profile  -  15  minute  Intervals 


900 
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Figure  F-81  Test  31  -  CEM  Profile  -  1  minute  Intervals 


test  32 

Process  Conditions 

This  test  was  conducted  under  the  same  test  conditions  as  Tests  30  and  31,  (6  hrs 
at  550°F  (288**C),  480-1 75mm  projectiles  containing  Comp  B  residue).  The  chamber 
configuration  is  shown  in  Figures  D-51  and  D-51a.  The  oxidizer  was  started  at  0826 
hrs  on  23  October  with  heat  to  the  chamber  at  091 1  hrs.  Steady  state  was  reached 
at  0244  hrs  on  24  October  and  the  test  was  completed  at  0845  hrs  with  a  control 
system  automatically  initiated  cooldown. 

Special  Conditions 

•  This  test  was  the  second  of  four  stack  sampling  tests.  USACHPPM  sampled  the 
stack  for  particulates,  total  hydrocarbons,  NOx,  CO,  and  SO2  from  1 1 00  to  1 345 
hrs  on  23  October.  Metal  sampling  was  done  the  next  morning. 

•  Gas  samples  of  the  chamber  exhaust  duct  were  taken  during  heatup  from  1100 
to  1345  hrs  by  TVA. 

Analytical  Considerations 

•  Projectile  and  chamber  wipe  samples  were  taken  using  acetonitrile.  From  the  38 
projectiles  that  were  monitored  for  temperature,  the  twenty-two  TVA  and  two 
DZB  projectiles  with  the  lowest  average  steady  state  temperatures  were  sampled. 


Comments 

•  Temperature  peaks  began  during  heatup  at  1053  hrs. 

CEM 

•  CEM  peaks  began  during  heatup  at  1115  hrs  with  the  most  activity  between 
1 300  and  1 500  hrs.  This  is  also  the  time  frame  when  temperature  spikes  were 
observed. 
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Table  F-72 


Pm^tiieType: 

175  mm 

DalB:_ 

23  Oct  94 

Test  # 

Expto^Type: 

Comp  B 

Heatup  Time:_ 

17.6  Hrs 

32 

Explosive  Source: 

Demil 

Time  at  SelpoInt:_ 

6.0  Hrs 

660T 

Teniperelure  Sietpoint: 

288*C 

Cooldown  Time:  _ 

17.8  Hrs 

operating 

Temperature 


s  dev 


598 

5.82 

587 

6.33 

574 

6.49 

557 

6.23 

693 

4.34 

703 

4.30 

598 

7.60 

594 

7.86 

601 

8.13 

582 

8.23 

594 

7.45 

647 

7.50 

626 

7.89 

637 

8.14 

657 

7.60 

620 

8.50 

639 

8.53 

673 

7.29 

728 

5.94 

718 

3.92 

739 

4.61 

709 

4.70 

573 

6.75 

555 

5.78 

Operating 

Temperature 


%  I  s  dev 


Explosive 

Concentration 


pg  /  ml  RDX  pg  /  ml  TNT 


Sampling 

Dilution 


ml 


500 


500 


Explosive 

Amount 


ND 


ND 


Explosive 

Amount  /  Surface  Area 


mg/crri® 


ND 


ND 


DRE* 


% 


99.91: 


99.999 


Special  Abbreviations:  NA= Not  Applicable;  ND^Not  Detectable;  NR=No  Record;  s  dev= standard  deviation. 
*The  DRE  resuks  for  samples  denoted  by  <MDL  are  calculated  based  on  a  value  of  one -half  the  MDL. 


Extracted  Round  No: 
Estimated  Round  Amount: 

MDL  tor  Analysis: 


None 
20  grams 

0.01  pg/ml  RDX 
0.006  #ig/ml  TNT 


Surface  Area: 


1923  sq  cm 
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■i 


Table  F~73 


CHAMBER  WIPES 


Chamber  Load: 

175  mm 

Date: 

23  Oct  94 

Test# 

32 

.  Explosive  Type: 

Comp  B 

Heatup  Time: 

17.6  Hrs 

Explosive  Source: 

Spiked 

Time  at  Setpoint :_ 

6.0  Hrs 

Temperature  Setpoint 

SSO'F 

288°C 

Cooldown  Time:  _ 

17.8  Hrs 

Location 

in 

System 


Blank 


Floor 


Wall 


Duct 


Elbow 


Fanblade 


Coldspot 


Rail 


Operating 

Temperature 


Operating 

Temperature 


C 


iiir 


Explosive 

Concentration  /  Smear 


/  smear  RDX 


<MDL 


<MDL 


<MDL 


_ < 

<MDl|  1.358 


<MDL  0.9053 


<MDL  0.9808 


Explosive 

Amount 


1.0185 


1.1317 


1.358 

.2826 

1.358 


2.5526 


Explosive 

Amount  /  Surface  Area 


mg / cm2 


6.3261  E -06 


7.0292E-06 


8.4348E-06 


7.9665E-06 


8.4348E-06 


5.6230E-06 

6.0919E-06 


1.5855E-05 


Special  Abbreviations:  NA=Not  Applicable;  ND=Not  Detectable;  N  R  =  No  Record 

MDL  for  Analysis:  1  fjg/smear  RDX 

0.6  fjg/smear  TNT 


Surface  Area:  161  sq  cm 
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HGD  Test  32 

175mm  ProjGCtiles  -  Comp  B  -  (480  Rounds) 
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Figure  F-82  Test  32  -  Average  Temperature  Profile  -  15  minute  Intervals 


HGD  Test  32 

175mm  Projectiles  -  Comp  B  -  (480  Rounds) 
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Figure  F-83  Test  32  -  Average  Temperature  Profile  -  1 5  second  Intervals 


HGD  Test  32 

175  mm  Projectiles  -  Comp  B  -  (480  Rounds) 


HGD  of  Explosives  Test  Report 


F-202 


Hawthorne  AD 


Figure  F-84  Test  32  -  CEM  Profile  -  15  minute  Intervals 


HGD  Test  32 

175  mm  Projectiles  -  Comp  B  -  (480  Rounds) 
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Figure  F-85  Test  32  -  CEM  Profile  -  1  minute  Intervals 


TEST  33 


Process  Conditions 

This  test  was  conducted  under  the  same  test  conditions  as  Tests  30,  31,  and  32;  (6 
hrs  at  550°F  (288®C),  480-1 75mm  projectiles  containing  Comp  B  residue).  The 
chamber  configuration  is  shown  in  Figures  D-52  and  D-52a.  The  oxidizer  was  started 
at  0803  hrs  on  26  October  with  hot  gas  to  the  chamber  at  1018  hrs.  Steady  state 
was  reached  at  0152  hrs  on  27  October  and  the  test  was  completed  at  0753  hrs 
with  a  control  system  automatically  initiated  cooldown. 

Special  Conditions 

•  This  test  was  the  third  of  four  stack  sampling  tests.  USACHPPM  sampled  the 
stack  for  particulates,  total  hydrocarbons,  NOx,  CO,  and  SO2  from  1207  to  1450 
hrs  on  26  October.  Metal  sampling  was  done  the  next  morning  near  the  end  of 
steady  state. 

•  Gas  samples  of  the  chamber  exhaust  duct  were  taken  during  heatup  from  1 207 
to  1450  hrs  by  TVA. 

Analytical  Considerations 

•  Projectile  and  chamber  wipe  samples  were  taken  using  acetonitrile.  From  the  38 
projectiles  that  were  monitored  for  temperature,  the  twenty-two  TVA  and  two 
DZB  projectiles  with  the  lowest  average  steady  state  temperatures  were  sampled. 

•  NOTE:  Data  is  semi-quentitative.  There  were  broad  peaks  that  appeared  in 
samples  from  unknown  interferences. 

Comments 

•  Temperature  peaks  began  during  heatup  at  1 150  hrs. 

CEM 

•  CEM  peaks  began  during  heatup  at  1200  hrs  with  the  CEM  most  active  between 
1 300  and  1400  hrs.  This  corresponds  to  temperature  spikes. 


HGD  of  Explosives  Test  Report 


F-204 


Hawthorne  AD 


Tabe  F^74 


Projectile  Type; 

175  mm 

Date:_ 

26  Oct  94 

Test#  '  .Expiosive  Type: 

33 

Comp  B 

Heatup  T1me:_ 

15.6  Hrs 

Explosive  Soitfce; 

Demil 

lime  atSetp(rint_ 

6.0  Hrs 

Temperate  Setpoint 

55<rF 

288*C 

Cooldown  Time:_ 

17.6  Hrs 

operating 

Temperature 


Operating  E}9)lo8ive  Concentation  Sampling 

Temperature  (see  note  below)  Dilution 


Explosive  Explosive 

Amount  Amount  /  Surface  Area 


1 

596 

7.50 

313 

4.17 

<MDL 

<M0L 

500 

ND 

ND 

99.999 

2 

576 

8.12 

302 

4.61 

<MDL 

<MDL 

500 

ND 

ND 

OQ  OQQ 

3 

568 

8.02 

298 

4.45 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

4 

560 

7.23 

293 

4.02 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

5 

692 

4.50 

367 

2.50 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

6 

704 

5.05 

373 

2.81 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

7 

596 

8.95 

314 

4.97 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

8 

588 

9.15 

309 

5.08 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

9 

597 

9.37 

314 

5.21 

<M0L 

<MDL 

500 

ND 

ND 

99.999 

10 

576 

8.82 

302 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

11 

584 

8.27 

307 

4.60 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

12 

722 

384 

1013 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

13 

613 

9.00 

323 

5.00 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

14 

666 

10.18 

352 

5.66 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

15 

689 

6.51 

365 

3.62 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

16 

603 

9.17 

317 

<MDL 

<MDL 

600 

ND 

ND 

99.999 

17 

620 

8.98 

327 

4.99 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

18 

653 

7.61 

345 

4.23 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

19 

732 

5.44 

389 

3.02 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

25 

727 

3.34 

386 

1.86 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

31 

703 

5.17 

373 

2.87 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

32 

679 

4.01 

359 

2.23 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

E 

571 

8.24 

299 

4.58 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

F 

554 

7.08 

290 

3.93 

<MDL 

<MDL 

500 

ND 

ND 

99.999 

Note:  Due  to  Interferences  in  tie  samples,  all  analytical  results  are  semi-quantitath/e. 

Special  Abbreviations:  NA=Not  Applicable;  ND=Not  Detectable;  NR=No  Record;  s  dev=standard  deviatioa 
*The  ORE  results  for  samples  denoted  by  <MDLarecalculated  based  onavalue  of  one-halfthe  MOL 


Extracted  Romd  No: 
Estimated  Round  Amount: 

MDL  for  Analysis: 


None 
20  grams 

0.01  ^glrrl  RDX 
0.006 /jg^ml  TNT 


Surface  Area:  1923  sq  cm 
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Table  F -76 


CHAMBER  WIPES 


Clwmbertoad: 

175  mm 

Date: 

26  Oct  94 

Test# 

Explosive  Type: 

Comp  B ' 

Heatup  Time: 

15.6  Hrs 

33 

Explosive  Source: 

Spiked 

Tkne  at  Se^xrint:^ 

6.0  Hrs 

Temperature  Setpoint: 

5S0»F 

288*C 

Cooldown  Time: 

17.6  Hrs 

Wipe# 

Location 

in 

System 

operating 

Temperature 

Operating 

Temperature 

Expiosfve 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

•F 

»c 

UQ  t  smear  RDX 

UQ  /  smear  TNT 

UQ 

mq  /  cm2 

1 

Blank 

NA 

NA 

<MDL 

<MDL 

ND 

ND 

2 

Floor 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

4 

Duct 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

5 

Elbow 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

6 

Fanblade 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

1  7 

Coldspot 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

8 

Rail 

NR 

NR 

4.1542 

6.111 

10.2652 

6.3759E-05 

1 

Special  Abbreviations;  NA=Not  Applicable;  ND=Not  Detectable;  NR=No  Record 


MDL  for  Analysis:  1  fig/smear  RDX 

0.6  f/g/smear  TNT 


SurteceArea;  161sqcm 
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HGD  T0st  33 

175mm  Projectiles  -  Comp  B  -  (480  Rounds) 
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Figure  F-86  Test  33  -  Average  Temperature  Profile  -  1 5  minute  Intervals 


HGD  Test  33 

175mm  Projectiles  -  Comp  B  -  (480  Rounds) 
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Figure  F-87  Test  33  -  Average  Temperature  Profile  -  15  second  Intervals 


HGD  Test  33 

175  mm  Projectiles  -  Comp  B  -  (480  Rounds) 


Figure  F-88  Test  33  -  C EM  Profile  -  1 5  minute  Intervals 
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Figure  F-89  Test  33  -  CEM  Profile  -  1  minute  Intervals 


test  34 

Process  Conditions 

This  test  was  conducted  under  the  same  test  conditions  as  Tests  30  through  33,  (6 
hrs  at  550*’F  (288*’C),  480-1 75mm  projectiles  containing  Comp  B  residue).  The 
chamber  configuration  is  $hown  in  Figures  D-53  and  D-53A.  The  oxidizer  was 
started  at  0756  hrs  on  29  October  with  the  system  in  process  at  0824  hrs.  Steady 
state  was  reached  at  0211  hrs  on  30  October  and  the  test  was  completed  at  0812 
hrs  with  a  control  system  automatically  initiated  cooldown. 

Special  Conditions 

•  This  test  was  the  fourth  of  four  stack  sampling  tests.  USACHPPM  sampled  the 
stack  for  particulates,  total  hydrocarbons,  NOx,  CO,  and  SO2  during  heatup  from 
1025  to  1325  hrs. 

•  Gas  sample  of  the  chamber  exhaust  duct  was  taken  during  heatup  from  1 025  to 
1325  hrs  by  TVA. 

Analytical  Considerations 

•  Projectile,  insulation,  and  chamber  wipe  samples  were  taken.  From  the  38 
projectiles  that  were  monitored  for  temperature,  the  twenty-two  TVA  and  two 
DZB  projectiles  with  the  lowest  average  steady  state  temperatures  were  sampled. 

•  NOTE:  Data  is  semi-quantitative.  There  were  broad  peaks  that  appeared  in 
samples  from  unknown  interferences. 

Comments 

•  Temperature  peaks  were  noted  during  heatup  from  1025  to  1600  hrs. 

CEM 

•  CEM  peaks  began  during  heatup  at  1025  hrs  with  most  activity  between  1045 
and  1 530  hrs. 
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Tabe  F-76 


PipJecdleType: 

175  mm 

Date:_ 

29  Oct  94 

Test  #  : 

34 

ExplosivB  lypet 

CompB...^ 

Herrtup  Time;_ 

18.0  His 

Explosive  Source:  . 

Demll'..' 

;  Time  at  Setpo^t_ 

6.0  Hrs 

Temperature  Setpoint 

SSCTF 

288^ 

Cooldown  T1me:_ 

NR 

operating 

Temperature 


s  dev 


Operating 

Temperature 


8  dev 


E)9>losive  Concentation 
(see  note  below) 


/ml  RDX  ug/ml  TNT 


<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

Sampling 

Dilution 


ml 


500 


500 


500 


500 


500 


500 


500 


500 


500 


500 


500 


500 


500 


500 


500 


500 


500 


500 


500 


500 


500 


500 


500 


500 


Explosive 

Amount  /  Surface  Area 

DRE* 

mg  /  cm® 

% 

)  ND 

99.999 

)  ND 

99.999 

)  ND 

99.999 

)  ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

ND 

99.999 

677 

8.43 

616 

10.95 

Note:  Due  to  interferences  in  fie  samples,  all  analytical  results  are  semi-quantitative. 

Special  Abbreviations:  NA= Not  Applicable;  ND=Not  Detectable;  NR=No  Record;  s  dev=standard  deviatioa 
*The  DRE  results  for  samples  denoted  by  <MDL  are  calculated  based  on  a  value  of  one-half  the  MDL 


Extracted  Round  No: 
Estimated  Round  Amount: 

MDL  for  Analysis: 


None 
20  grams 

0.01  fig/rri  RDX 
0.006  (ig/rri  TNT 


Surface  Area: 


1923  sq  cm 
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Table  F-77 


CHAMBER 

WIPES 

Chamber  Load: 

175  mm 

Date: 

29  Oct  94 

Test  # 

Explosive  Type;  _ 

Comp  B 

Heatup  Time: 

18.0  Hrs 

34 

Explosive  Source;  _ 

Spiked 

Time  at  Setpoint 

6.0  Hrs 

550’F 

Temperature  Setpoint:  _ 

288°C 

Cooldown  Time:  _ 

NR 

Wipe  # 

Location 

in 

System 

operating 

Temperature 

Operating 

Temperature 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

T 

"C 

UQ  }  smear  RDX 

tJQ  

ma  /  cm2 

1 

Blank 

NA 

NA 

<MDL 

<MDL 

ND 

ND 

2 

Floor 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

<MDL 

ND 

4 

Duct 

NR 

NR 

<MDL 

<MDL 

HHBiSI 

ND 

5 

Elbow 

NR 

NR 

<MDL 

<MDL 

i■BI^ 

ND 

6 

Fanblade 

NR 

NR 

<MDL 

ND 

ND 

7 

Coldspot 

NR 

NR 

<MDL 

ND 

ND 

8 

Rail 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

Special  Abbreviations:  NA= Not  Applicable:  ND=Not  Detectable;  NR  =  No  Record 


MDL  for  Analysis:  1  fjg/smear  RDX 

0.6  f;g/smear  TNT 

Surface  Area:  161  sq  cm 
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HGD  Test  34 

175mm  Projectiles  -  Comp  B  -  (480  Rounds) 
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Figure  F-90  Test  34  -  Average  Temperature  Profile  -  1 5  minute  Intervals 


HGD  Test  34 

175mm  Projectiles  -  Comp  B  -  (480  Rounds) 


j  6ep  ‘ejnjBjedujex 
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Figure  F'91  Test  34  -  Average  Temperature  Profile  -  15  second  Intervals 


HGD  Test  34 

1 75  mm  Projectiles  -  Comp  B  -  (480  Rounds) 
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Figure  F-92  Test  34  -  GEM  Profile  -  1 5  minute  Intervals 


HGD  Test  34 

175  mm  Projectiles  -  Comp  B  -  (480  Rounds) 
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Figure  F-93  Test  34  -  CEM  Profile  -  1  minute  Intervals 


z  XI 


Table  F-78 


CHAMBER  WIPES 

Residue  Accumulation  from  a  Series  of  Tests 


Tests:  1-34 


Wipe  # 

Location 

in 

System 

Operating 

Temperature* 

Operating 

Temperature* 

Explosive 

Concentration  /  Smear 

Explosive 

Amount 

Explosive 

Amount  /  Surface  Area 

"F 

jyg  /  smear  RDX 

mq / cm2 

1 

Blank 

NA 

NA 

<MDL 

<MDL 

ND 

2 

Floor 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

3 

Wall 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

4 

Duct 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

5 

Elbow 

NR 

NR 

<MDL 

<MDL 

ND 

ND 

6 

Fanblade 

NR 

NR 

2.2022 

2.2022 

1.3678E-05 

7 

Coldspot 

NR 

NR 

<MDL 

ND 

ND 

8 

Rail 

NR 

NR 

4.6547 

1.4712 

6.1259 

3.8049E-05 

ecial  Abbreviations:  NA  =  Not  Applicable;  ND  =  Not  Detectable:  NR=No  Record 


one  of  the  chamber  points  shown  in  this  table  were  measured  for  temperature  in  tests  30-34. 


MDL  for  Analysis:  1  ^g/smear  RDX 

0.6  ^g/smear  TNT 


Surface  Area:  161  sq  cm 
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Table  F-79 


INSULATION  SAMPLES 


Sample  HIstofy  of  Test  Conditkms 

Teat  #  Time  at  Setpoint  Temperature  Setpoint 

_ 8^  e.SHrs  560T  /  288*0 


insulation  Type  /  Location  # 

Location  in  System 

Explosive 

Concentration  /  Sample 

Explosive 

Amount 

E)q>lo8ive 
Amount /Volume 

ua  /  sample  RDX 

^Q  /  sample  TNT 

mq/cm® 

1  Kaowool  1 

Ra'Icar  (mid-poht) 

<MDL 

<MDL 

NO 

ND 

Kaowool  2 

Railcar  (rear) 

<M0L 

<MDL 

ND 

ND 

Kaowool  3 

Wall  (mid-poht,  duct  side) 

<MDL 

<MDL 

ND 

ND 

Kaowool  4 

Ceiling  (mid- point) 

<MDL 

<MDL 

ND 

ND 

Kaowool  5 

Wall  (near  door  opposite  duct  side) 

<MDL 

<MDL 

ND 

ND 

Kaowool  6 

Duct 

0.8828 

<MDL 

0.8828 

5.5175E-05 

Pyroblock  1 

Railcar  (mid-poht) 

<MDL 

<MDL 

ND 

ND 

Pyroblock  2 

Railcar  (rear) 

0.7173 

<MDL 

0.7173 

1.4639E-05 

Pyroblock  3 

Wall  (mid-poht,  duct  side) 

<MDL 

<MDL 

ND 

ND 

Pyroblock  4 

Ceiling  (mid- point) 

<MDL 

<MDL 

ND 

ND 

Pyroblock  5 

Wall  Otear  door,  opposite  duct  side) 

<MDL 

<MDL 

ND 

ND 

Pyroblock  6 

Duct 

<MDL 

<MDL 

ND 

ND 

.1 

Special  Abbreviations:  NA= Not  Applicable;  NDs  Not  Detectable;  NR=No  Record 


MDL  for  Analysis: 


0.7  pg/sample  RDX 
0.3  ^sample  TNT 


Insulation  Sample  Volume; 


16  cubic  cm  (Kaowool) 
49  cubic  cm  (Pyroblock) 
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Table  F-80 


INSULATION  SAMPLES 


Sample  History  of  Test  Condlticms 

.  ■"''rTest '*'■  Tliim'at'SoipofritW-;i#emperaiture-S^ 

9  6.2Hr8:1^lt  ;f3!lM:'^60<yT/«16VJ;yiy.ji 

-•.  T5"-  c.®  Hrs  eooT  /  31 6X 

C  ...  a4Hrs-.  TOOT/ 371 

..  .  11  ■••7.  38.7 Hrs;:":^i;;>f--«:r TOOT/ 371 

f2~  ■  9.8Hrs^.:l^V--^:i%-S60T/a88*gx/j^^ 


Insulation  Type  /  Location  # 

Location  in  System 

Explosive 

Concentration  /  Sample 

Explosive 

Amount 

Explosive 

Amount /Volume 

pa  f  sample  RDX 

pa  /  sample  TNT 

PQ 

ma/cm® 

Kaowool  1 

Railcar  (mid-poht) 

<MDL 

<MDL 

ND 

ND 

Kaowool  2 

Railcar  (rear) 

<MDL 

<MDL 

ND 

ND 

Kaowool  3 

Wall  (mid-poht,  duct  side) 

<MDL 

<MDL 

ND 

ND 

Kaowool  4 

Ceiling  (mid-point) 

<MDL 

<MDL 

ND 

ND 

Kaowool  5 

Wall  (near  door  opposite  duct  side) 

<MDL 

<MDL 

ND 

ND 

Kaowool  6 

Duct 

<MDL 

<MDL 

ND 

ND 

Pyrobkxk  1 

Railcar  (mid-poht) 

<MDL 

<MDL 

.  ND 

ND 

Pyroblock  2 

Railcar  (rear) 

<MDL 

<MDL 

ND 

ND 

Pyroblock  3 

Wall  (mid-poht,  duct  side) 

<MDL 

<MDL 

ND 

ND 

1  Pyroblock  4 

Celling  (mId-poInt) 

<MDL 

<MDL 

ND 

ND 

1  Pyroblock  5 

Wall  (near  door,  opposite  duct  side) 

1.88 

<MDL 

1.88 

3.8367E-05 

1  Pyroblock  6 

Duct 

<MDL 

<MDL 

ND 

ND 

1 

Special  Abbreviations:  NA^ Not  Applicable;  ND=Not  Detectable;  NR=No  Record 


MDL  for  Analysis; 

0.7  pg/sample  RDX 

0.3  pg/sample  TNT 

InsiJation  Sample  Volume: 

16  cubic  cm  (Kaowool) 
49  cubic  cm  (Pyroblock) 
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Table  F-81 


INSULATION  SAMPLES 


Sanple  History  of  test  Conditfons  .  . 

TIinebtSetiMirtt;::; 

i- :.::.:tt6lin!PeiBtUI8  Sotpbte 

See  Table  F- 

-ao  for  test  conditions 

prior  to  Test  13. 

13 

8.0  Mrs 

660T  /  288"C.iS:ii;:-:-:^'-- 

14 

6.0  Hrs 

.  600T/316*5‘-:>-''^4-:>-V, 

15 

6.0  Hrs 

600T  /  31 6*C:i:-- :  ; 

16 

32.2  Hrs 

70CIV ■  ■ 

— TT 

6.0  Hrs 

660T  /  28e'C' 

18 

7.0  Hrs 

660T/288“C 

Explpaive 

Explosivs 

E)^k>sive 

Insulation  Type  /  Location  # 

Location  In  System 

Concentration  /  Sample 

Amount 

Amount /Volume 

Ufl  /  sample  RDX 

UQ  /  sample  TNT 

^Q 

ma  /  cm3 

Kaowool  1 

Railcar  (mid- point) 

<MDL 

<MDL 

ND 

ND 

Kaowool  2 

Railcar  (rear) 

<MDL 

<MDL 

ND 

ND 

Kaowool  3 

Wall  (mid-poht,  duct  side) 

<MDL 

<MDL 

ND 

ND 

Kaowool  4 

Ceiling  (mid- point) 

<MDL 

<MDL 

ND 

ND 

Kaowool  5 

Wall  ^ear  door  opposite  duct  side) 

<MDL 

<MDL 

ND 

ND 

Kaowool  6 

Duct 

<MDL 

<MDL 

ND 

ND 

Pyroblock  1 

Railcar  (mid-polit) 

<MDL 

<MDL 

ND 

ND 

Pyroblock  2 

Railcar  (rear) 

<MDL 

<MDL 

ND 

ND 

Pyroblock  3 

Wall  (mid-point,  duct  side) 

<MDL 

<MDL 

ND 

ND 

Pyroblock  4 

Ceiling  (mid- point) 

<MDL 

<MDL 

ND 

ND 

Pyroblock  5 

Wall  (lear  door,  opposite  duct  side) 

<MDL 

<MDL 

ND 

ND 

Pyroblock  6 

Duct 

<MDL 

<MDL 

ND 

ND 

1  . 

Special  Abbreviations:  NA=Not  Applicabie;  ND=Not  Detectable;  NR=No  Record 


MDL  for  Analysis:  0.4  ^sample  RDX 

0.25  ^sample  TNT 

Insulation  Sample  Volume:  16  cubic  cm  (Kaowool) 

49  cubic  cm  (Pyroblock) 
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Table  F-82 


INSULATION  SAMPLES 


Sample  History  of  Test  ConcWoiB 


.Test#'.;". 

sSee  Tables  F— 80. 

Time  at  Setpcrint  Temperature  Se^miot 

F-81  for  test  condttions  prior  to  Test 

19 

24.0  Hrs 

TOOT  /  371  •Cf*:; 

ST 

8.0  Hrs  . 

D 

6.0  Hrs 

600T/316^ 

21 

22 

6.0  Hrs 

660T/288*C  :  : 

23:.. 

6.0  Hrs 

660T/288’C?^:-'.. 

Insulation  Type  /  Location  # 

Location  in  System 

Explosive 

Concentration  /  Sample 

Explosive 

Amount 

Explosive 
Amount  /  Volume 

UQ !  sample  TNT 

mg  /  cm® 

Kaowooi  1 

Ra'lcar  (mid-poht) 

<MDL 

<MDL 

ND 

ND 

Kaowooi  2 

Raiicar  (rear) 

<MDL 

<MDL 

ND 

ND 

Kaowooi  3 

Waii  (mid-point,  duct  side) 

<MDL 

<MDL 

ND 

ND 

Kaowooi  4 

Ceiling  (mid-point) 

<MDL 

<MDL 

ND 

ND 

Kaowooi  5 

Wall  (near  door  opposite  duct  side) 

<MDL 

<MDL 

ND 

ND 

Kaowooi  6 

Duct 

<MDL 

<MDL 

ND 

ND 

Pyrobiock  1 

Railcar  (mid- point) 

<MDL 

<MDL 

ND 

ND 

Pyrobiock  2 

Railcar  (rear) 

<MDL 

<MDL 

ND 

ND 

Pyrobiock  3 

Wall  (mid-poht,  duct  side) 

<MDL 

<MDL 

ND 

ND 

Pyrobiock  4 

Ceiling  (mid-point) 

<MDL 

<MDL 

ND 

ND 

Pyrobiock  5 

Wall  (near  door,  opposite  duct  side) 

<MDL 

<MDL 

ND 

ND 

Pyrobiock  6 

Duct 

<MDL 

<MDL 

ND 

ND 

Special  Abbreviations:  NA= Not  Applicable;  NDs=Not  Detectable;  NR^No  Record 


MDL  for  Analysis;  1  pg/sample  RDX 

0.6  pg/sample  TNT 

Insulation  Sample  Volume:  1 6  cubic  cm  (Kaowool) 

49  cubic  cm  (Pyrobiock) 
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Table  F-83 


kisulationTypa/ Location  # 

_ Kaowool  1 

_ Kaowool  2 

_ Kaowool  3 

_ Kaowool  4 

_ Kaowool  5 

_ Kaowool  6 

_ Pyroblock  1 

_ Pyroblock  2 

Pyroblock  3 


Pyroblock  4 


_ Pyroblock  5 

_ Pyroblock  6 


Location  in  System 

Railcar  (mid-point) _ 

Railcar  (rear) _ 

Wall  (mid-point,  duct  side) _ 

Ceiling  (mid-point) _ 

Wall  (near  door  opposite  duct  side) 

Duct _ 

Railcar  (mid-poht) _ 

Railcar  (rear) _ 

Wall  (mid-poht,  duct  side) 


Ceiling  (mid-point) 


Explosive 

Concentration  /  Sample _ 

f  sample  RDX  I  ua  /  sample  TNT 


<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 


Explosive 

Amount 


Explosive 
Amount  /  Volume 
mg  /  cm» 


<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

<MPL 

<MDL 


<MDL 


<MDL 
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TM)le  F-84 


Sample  History  of  Test  CondItkinB 

Test#  Time  at  Setpoint  Temperatwe  ^l^xAit 

See  Tables  F-80  ttwu  83  for  test  conditfoiis  prior  to  Test  2A. 


28  6.6  Hrs  S60T/ 288*0 


6.0  His  600T/316*C  : 


2.0  Hrs  660T/288*C, 


0 

6.0  Hrs 

660T/288*C 

iT 

6.0  Hrs 

660T/288*C  .  . 

6.0  Hrs : 


6.0  Hrs 


6.0  Hrs  £ 


i660T/ 288*0 


:660T/288*0 


:660T/ 288*01 


Insulation  Type  /  Location  # 


Location  in  Sy^am 


Kaowool  1  Ra‘lcar  (mid-point) 


Kaowool  2  I  Ra'lcar  (rear) _ 


Kaowool  3  I  Wall  (mid- point,  duct  side)  _ 


Kaowool  4  I  Ceiling  (mid- point)  _ 


Kaowool  5  I  Wall  (near  door  opposite  duct  side) 


Kaowool  6  I  Duct 


Pyroblock  1  I  Railcar  (mid-poht) _ 


Pyroblock  2  Railcar  (rear) _ 

Pyroblock  3  Wall  (mid-point,  duct  side) _ 

Pyroblock  4  Ceiling  (mid-point) _ 

Pyroblock  5  Wall  (near  door,  opposite  duct  side) 

Pyroblock  6  Duct _ 


Exploave 

Concentration  /  Sample 


/  sample  RDX  I  fig  /  sample  TNT 


<MDL 


tXplOSIVB 

Amount 


07496 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 

<MDL 

<MDL 

<MDL 

<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 


<MDL 

<MDL 

<MDL 

<MDL 

<MDL 


07496 


ND 


Explosive 
Arrtount  /  Volume 


mg  /  cm® 


4.6850E-05 


ND 


Special  Abbreviations:  NA=  Not  Applicable:  ND=Not  Detectable;  NR=No  Record 

MDL  for  Analysis:  1  pg/sampi 


Insulation  Sample  Volume: 


1  pg/sample  RDX 
0.6  pg/sample  TNT 

16  cubic  cm  (Kaowool) 
49  cubic  cm  (Pyroblock) 
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